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MINERALOGICAL TERMS. 



Aciculary composed of long, slender, straight crystals. 

Amorphorous^ without regular form. 

Arborescent or dendritic., branched like a tree or shrub. 

Base^ the substance to which an add is united. 

Botryoiddly like a bunch of grapes; in globular fonns, such 
as are found in chalcedony, wavellite, &c. 

Brittky when the particles fly off in cutting : a mineral will 
break off, when it will not yield to the point of a steel knife for- 
cibly drawn over it. 

Capillary y hair-like. 

Cellular ^ having cells or pores. 

Compacty when no distinct parts are to be seen. 

Conchoidaiy shell-like; when the convex or concave impression 
of shells appears on the surface. 

Cube^ a solid figure of six equal sides. 

Decrepitates, when the mineral breaks or splits into fragments ; 
the water in the crystal is changed into vapour, or the air in the 
interstices explodes. 

Drusedy covered with minute crjrstals. 

Deliquesce, to melt, by imbibing moisture from the atmosphere, 
like salt of tartar, or pearl-adiet. 

Double refraction, when a mineral presents two images of an 
object seen throu^ the crystal. 

Dodecahedron, a fig^ure with twelve sides. 



X MINERAL06ICAL TERMS. 

Effervesce^ to foam or froth up. 

Elastic^ when a substance, on being bent, returns to its original 
form, like mica. 

Embedded^ when the mineral is found in another substance. 

Foliated^ in layers, like the leaves of a book. 

Fracture^ is the new surface that a mineral shows after it has 
been broken. 

Friable^ when the particles adhere slightly. 

Filiate^ is any mineral in which the fluoric add is united with 
a base, as with lime. 

Glance, shining. 

Granulated^ when a mineral is formed of a collection of small 
visible particles. 

Hexahedral, with six sides. 

Intumesce^ to swell or bubble up. 

Incombustible^ not to be destroyed by fire. 

LameUated, formed of thin plates. 

Malleable, capable of being beaten out with a hammer. 

Nodules, irregular globe-shaped masses. 

Octahedron, a figure with eight equal-sided triangles. 

Opaque, when no light is transmitted. 

Phosphorescence, a feeble light given by some minerals when 
rubbed together, or thrown on a hot substance. 

Prism, a column of several sides: common starch separates into 
five or six sided prisms or columns. 

Pulverulent, in a state of powder or dust. 

Radiated, when the crystals diverge from a centre. 

Rhomboid, a figure with the opposite sides and opposite 
angles equal. 

Sectile, when a mineral may be scraped like slate pencil, and 
the particles do not fly off. 

Striated, slightly channelled in parallel lines. 

Stellated, see radiated. 

Stalctitic, when the mineral is formed of lengthened rods, 
pointed towards the end ; formed like icicles. 



MINERALOOICAL TERMS. XI 

Stalagmites^ flat, botroyidal masses, at the bottom of caverns. 
Specular^ having a smooth, shining surface, like a mirror. 
Semi-transparent^ when objects are seen indistinctly through a 
mineral. 

Tabular, when the crystals are nearly flat. 

Transhicenty when light is transmitted. 

Transparent, when objects may be distinctly seen through the 
mineral. 

Tetrahedron, has four equal-sided triangles. 

Unctuous, ffeasy to the touch. 

Vesicular, porous, sponge-like. 

Vitreous, having the appearance of glass. 

Note. The term crystal is derived from the Oreek word 
crustaUos, ice. It was afterwards applied to rock crystal by the 
Romans, who thought the substance was water hardened by the 
continued frosts of the Alps. 



ERRATA. 

Page 60, line 12, fir calcedony teai chalcedony. 

— 81, «» 15, ybrbolonian reo//^ Bolognian. 

— 90, — 9, f&r prevail read prevails. 



RUDIMENTS OF MINERALOGY. 



CHAPTER I. 



INTRODUCTORY. 

^* A WALK !'' exclaimed Arthur, " and then a 

breakfast at the foot of L Hill. Here is 

the signal,^ continued he, raising his hat upon a 
pole, to his sister Helenas open window. Then 
he began singing her favourite lines: 

^^ Wild sings the mountain lark, bird of the air, 
And down in the valley there's music as rare ; 
Fresh blows the morning wind, bright looks the day, 
Up to the heather hills, Lilian, away !*' 

Helen quickly answered the signal, and hast- 
ened down, followed by her little brother Frank. 

^' Let me go, let me go also,^ he cried, seeing 
them both prepared for walking. 
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You go, Frank !'' said Arthur : "no, no; go 
in, we cannot take you so far.^ 

'.* Oh ! I must,'' exclaimed the little boy : " I 
do love Mr. C. He helped me to make a grotto 
last night.'" 

" Stay, my dear,'' said Mr. C. who now joined 
them ; ^^ make less noise, and do not say you 
must go. Tell me, first, if you can walk a long 
way." 

" Yes; I can walk as far and as fast as Arthur 
or Helen, up hill and down hill : mamma will 
tell you so, indeed, sir." 

" Oo then, and ask leave to walk with us« I 
see no objection, Arthur." 

" I know he will be troublesome, sir," replied 
Arthur: "he will ask you as many questions as 
he does Helen ; and she encourages him to lock 
for all kinds of minute things. He knows every 
comer at home, where moss or flowers are to be 
found." 

" I am pleased to hear it, Arthur. He is be- 
ginning early to lay up a store of knowledge and 
pleasure. What pursuit occupies your leisure 
hours ?^ 

" I like drawing and reading. I attend a 
little to botany. I am very fond of hearing 
about farming: I should like to be a farmer 
when I am old enough." 

Helen now returned with Frank, who had 
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obtained fall permission to do as Mr. C. thought 
proper; and the party proceeded on their ex* 
cursion. 

A hilly country was new to these young 
people; and in bringing them to visit her friends, 
Mr. and Mrs. C. who had lately fixed their abode 
in a part of Surrey, remarkable for the beautiAil 
scenery of its hills, their mother hoped at once 
to gratify and improve them. Mr. C. was fond 
of the children, and had requested their mother, 
who was a widow, to allow him liberty to take 
them long rambles, while they remained in the 
country. He also believed that he could not 
more effectually prove his esteem for his de- 
parted friend, their father, than by encouraging, 
or instilling into their minds, the love of natural 
science. 

General admiration of the country, and the 
beautifrilly shaded lanes through which they 
gradually ascended the hill, occupied the first 
mile or two, till Helenas attention was turned to 
some remarkably fine moss. '^ It is not feather- 
moss,^ said she, ^^ I think; yet it is /iA^eproliferous 
moss.'' 

Frank thought the branches looked like little 
trees. Mr. C. told them it was tree feather-moss. 
Helen was charmed with the sight of a species 
she had long known by description; and Frank's 
hands were soon frill of it for his sister. 
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^^ We do not find this moss in our neighbour* 
hood,*" observed Helen, ^^ though we have woods 
and shady places; and this is such light ground, 
whUe m most parts round us, the earth clings so 
to the roots of the plants.^^ 

^^ Wliat is the soil of your garden and of the 
land round you, Arthur ?^^ said Mr. G. 

'^ I do not know,^ said he ; ^^ I never think 
about the nature of the soil.*" 

^^ And how can a person expect to become a 
good farmer, who is unable to distinguish dif- 
ferent soils* He would sow turnips in clay, and 
saintfoin in sand."" 

** Now I recollect, it must be a clay soil ; for 
quantities of bricks are made in some of the 
fields,'' 

^^ That is called plastic clay, of which there is 
a large portion near London, Beneath the sur- 
face, the noted blt^ clay extends widely over the 
county, and some of those adjoining. Shooter's 
Hill is said to consist of plastic clay on the sur- 
face." 

^' But I never saw any bltie clay near London, 
sir," said Arthur : " it is yellow.'" 

^^ Every where around London, and beneath 
the bed of gravel upon which the city is buih, a 
stiff blue clay prevails, to the depth of five hun- 
dred feet in some parts. Norwood Hill, and 
High Beech in Essex, are both hills formed of 
/hfi London blue clay,** 
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^^ Then Highgate, and Hampstead, and Lud* 
gate, and Holbom hills are all blue clay, below 
the surface. How very curious it must be to 
find out what lies so far under our feet. I did 
not think that there was any thing remarkable in 
the soil round London. It seemed to me all 
garden and field-land.'" 

A sudden turn in the road brought them be- 
neath a high shelving bank, composed of yellow 
sand, with hard, dark-coloured masses inter- 
mixed. 

" Oh, what a fine place r said Frank; " may 
I have some of these stones?^ 

Mr. G. drew out a strong hook, and broke off 
a fragment. '^ Feel the weight of that pieceji 
Arthqr,^ said fi*'" ' ' ~ ' '^■■T!^'r;^^r^-''' 

«« is it sand?" asked Helen^ " ''.-■'' 

*' Take your magnifying glass.^' 

Helen found the sand-stone composed of small 
half-transparent pebbles, with a few green par- 
ticles among them. 

" There is no blue clay here, I think," said 
Arthur. 

^^No; that is green sand which prevails in 
the hill we are ascending. The yellow tint of the 
sand is caused by iron: the harder portion is 
iron-stone. Oreen sand is met with in many 
parts of this island. In this neighbourhood it is 
more yellow than green." 
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Look,^^ said Frank, ^^ here is a moss, as stiff 
as a piece of fir-tree; and such a length!^* 

^^ That is wolTs claw moss. It shows that we 
are on high ground. I have it from the Welch 
mountains. We ourselves are nearly a thousand 
feet above the level of the sea.^^ 

With a pocket-telescope the party discovered 
many interesting objects. Mr. C. pointed out to 
them the range of hills called the South Downs^ 
and told them that they were upon one of the 
heights that form the North Downs. 

Before they left the hill, Helen, assisted by 
Mr. C, had collected several rare and curious 
plants; and Arthur was more careful than usual 
to examine, before he threw away plants as not 
worth notice. Frank, with his basket filled with 
treasures, mineral and vegetable, twisted a large 
branch of wolf's claw moss round his hat, as the 
best way to carry home plenty of it. 

The good woman, in whose cottage a breakfast 
was prepared, informed Mr. C. to whom she was 
well known, that a new pit had lately been dug 
near to her house, and that the men had found 
some curiosities in the earth. Leaving the 
children to rest themselves, he went in search 
of the spot, and returned with several fossils. 

When you know the value of them,'' said he, 

you shall see them again.'' 
'^ I know green sand, and iron-stone, and 



(C 



INTBODUCTORY. 7 

flint: I have some of my own now,^ said 
Frank. 

" I think," observed Helen, " we had better 
make a little collection while we stay, that we 
may remember, more clearly, what our kind 
friends explain to us." 

^< Do, Helen; and I will pick up all sorts of 
stones for you." 

^^ And' I," said Mr. C. (pleased to find them 
leading, of their own accord, to the subject in 
which he desired to see them interested,) ^^ I will 
give you the proper names^ and add a few mine- 
rals, which you will not meet with in the chalk 
and sand of this district." 

^^ Is chalk to be found here ?^^ asked Arthur, 
as they walked home. 

^^ It abounds. Look at yonder hill, the chief 
feature in our landscape, in former times called 
the White HUl^ from the striking appearance of 
its chalky slopes. The whole range towards the 
east is of the same formation.*" 

*^ Shall we find chalk near London?" 

^^ Blackheath, Charlton, and the vicinity, will 
afford you chalk beneath the surface, which is 
brownish sand. The chalk-pits at Dartford and 
Gravesend are noted. You shall walk with me 
to the chalk-pits in this neighbourhood, which do 
not afford flints in quantities, like those near Lon- 
don«" 
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^^ Is not all chalk of the same kind ?" 
" The widely-extended beds of chalk are di- 
vided into two grand portions, which are termed 
upper and lower chalk-beds. The upper chalk 
contains layers of flint : the lower chalk, few pr 
none. The science which teaches us to distin- 
guish the masses of which the earth is composed, 
is called Geology.'' 

" I think I should like the study very much**' 
^^ But there is another science, very necessary 
to those who study geology, and in itself most 
useful and entertaining; I mean Mineralogy. 
The great masses that form the mountains, hills, 
and plains, are composed of a vast variety of 
substances, difiering in form, nature, and ap- 
pearance. If you will give me your attention 
lor a short time every day, while you stay with 
te) I iriU endeavour to make you acquainted 
with some of the more common species of min^ 
rals. You will find that the interior of this 
beautiful earth is as well worthy attention as the 
surface; and thus a new source of information 
and pleasure will be opened to you." 

The proposal was gratefully accepted; and 
many questions concerning the new study were 
eagerly asked and kindly answered during the 
walk home. 

^^ I see where you have been this morning," 
said Mrs. C. on the return of her young visiters. . 
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Only look at my basket, ma^am,*^ said Frank : 
'^ Mr. C. says these are minerals." 

^^ I see you have rather a heavy load ; and 
your contrivance for bringmg the moss is a very 
good one.*" 

" And now,'' said Mr. C, " I advise you all 
to sit and rest. Put your treasures in order 
likewise, lest they should be injured by lying 
about. You will find a flower-press in the hall, 
and a few vacant shelves in the study. In the 
evening I shall have a leisure hour to talk far- 
ther with you about minerals.'' 



" When will Mr. C.'s leisure hour come?" 
said Frank to Helen. ^^ I do not think that he 
has forgotten us; but perhaps he does not know 
that I go to bed before you and Arthur." 

"We must wait patiently. You know we 
have had a great deal of pleasure to-day already," 
observed Helen. 

The hall clock chimed half-past eight as Mrs. 
C. entered the room. "Frank," said she, " you 
have leave to sit an hour longer with us. Come 
with Helen into the study, and take your 
supper." 

Frank and his sister forgot the supper-table 

&5 
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when they opened the door of the study, where 
they beheld a new and beautiful sight. The 
windows were closed: several candles were 
placed upon a large table, on which a number of 
minerals were arranged. The children were 
charmed with the glittering spars and ores that 
reflected the light from their surfaces. Helen 
thought that mineralogy must be a beautifid 
study ; and Arthur eagerly enquired if it was 
very difficult. 

^^ More so than conchology or botany,'* was 
the reply ; ^^ but by beginning to examine sub- 
stances that are easily known, you will find the 
difficulties gradually lessen; you will gain a 
number of ideas on the subject; and in time you 
may be able to understand the works of mineral- 
ogists.^^ 

^^ Shall I ever understand the works of great 
mineralogists ?'' said Frank. " I am only eight 
years old ; but I should like to learn the names 
of these beautiful things on the table.^ 

^^ I do not doubt, my dear, that you will be as 
familiar with calcareous spar^ and qtsartz, and 
gypsum, as you are already with mosses and 
lichens."" 

"Will Helen know the soil when she sees 
it ?" 

" Certainly; and she will be able to judge of 
the soil by the plants she finds." 
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«That^«rmbedelightfiiir 

^^ But,*' said Helen, ^^ if specimens of minerals 
are dear, I am afraid we shall not find ourselves 
rich enough to buy them; and mamma often 
says, that expensive pleasures are not the most 
gratifying." 

^* Costly specimens ate quite needless,'* my 
dear Helen. ^^Look at those minerals at the 
lower end of the table : they are some of my 
first purchases, when I was a boy. Few cost 
me more than a shilling, some of them not more 
than a fourth of it." 

^^ The fourth part of a shilling is threepence. 
Oh, Helen, what a good thing ! a mineral, shining 
like gold, for threepence!" 

The little boy^s pleasure and surprise amused 
the whole company; Mr. C. availed himself 
of the interest with which he examined what 
he called a piece of gold, and endeavoured to 
impress them with the necessity of examining 
closely, before they ventured to decide upon the 
kind of mineral they might observe. 

^'Do not think that this mineral is really 
gold, Frank: it is much harder. Many per- 
sons have been deceived by the resemblance 
of one mineral to another in outward appear- 
ance, and have been great losers firom the want 
of a little knowledge on the subject. A sub- 
stance called mica has oftien been mistaken for 



12 INTBOBUCTOBT. 

gold, and much expense had been incurred, be- 
fore the mistake was discovered. The nuneral 
before us is iron pyrites. Observe me. It strikes 
fire with this steel : gold will not produce sparks 
in this manner. Iron will dissolve in the strong 
acids ; gold is soluble only in one particular acid^ 
it is unaltered in the hottest furnace. You all 
know that iron can be melted, and cast into various 
forms ; it can also be welded^ or made to unite, 
if it is in separate pieces; gold cannot. There 
are many other distinctions between these two 
metals, but those I have just noticed would be 
sufficient to prevent you firom taking iron for 
gold.'' 

^^ Are acids much used to discover the nature 
of minerals ?'^ 

^^ The mineral acids called vitriolic or aid- 
phuriCf muriatic^ and nitric, are of great use 
in mineralogy.'' 

" We know two of them: mamma has shown 
us how the blue colour of vegetables will change, 
if an acid is poured upon it." 

" Nitric acid, which is procured from nitre or 
saltpetre, is very powerftil: the fumes are suffi>- 
cating, if the phial is left long unstopped. The 
vapours soon destroy a cork, and often force it 
out, therefore it is necessary to use a glass stop- 
per. You know something of geometrical figures, 
perhaps.*' 
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^^ Mamma has taught me a little,^ said Helen, 
modestly, ** and Arthur learns at school.^ 

'^ And I know cubes, squares, angles, rhombs, 
and prisms," said Frank: ^^salt is a cube. Do 
look, Helen! the iron pyrites, that we have been 
examining, is full of little cubes.*^ 

*^ Iron pyrites very commonly crystallize in a 
cubic form." 

^^ I thought," said Arthur, '^ that a crystal 
was a transparent substance, like glass or ice " 

^^ A crystal, in mineralogy, is any regularly 
formed body, whether clear or opaque, having 
many sides. Earthy and metallic minerals most 
generally are found in a crystalline form : you will 
perceive this easily, as we proceed in our study." 

" That would be another means of determin- 
ing the kind of mineral," said Arthur. 

'^ The form of the crystal is of essential use; 
but the same species of mineral is observed to 
crystallize in a variety of forms; and different 
mineral substances assume the same form. Iron 
pyntes and gold, for instance, both crystallize in 
cubes"* 

" What beautiful purple cubes I have found 
in this tray !" said Helen: *^ here are some, clear 
as glass, and dark-coloured ones among them: 
are they all the same mineral?" 

* See the plate. 
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^^The label will answer your question, my 
dear,^' said Mr. C: " I hope you will soon have 
sufficient knowledge to determine without assist- 
ance." 

^^ Cvbicjtuor apavj with galena^ is written on 
the label. I am desirous to know how any one 
can be stire that this dark-looking cube is ga- 
lena." 

" That you may ascertain very easily, Helen; 
but we shall do well to proceed regularly.*' 

"But/* said Arthur, "this yellow mineral 
has not the least resemblance to iron: I can be- 
lieve that iron might be mixed with the sand, in 

the dark, heavy stone we met with this morn* 

• »» 
mg. 

" I will mention another name for the pyrites. 
It is also called sulphuret ofiron^^ said Mr. C. 

"Now I begin to understand. Sulphur v& 
mixed with the iron in this mineral, and changes 
the colour. I am sure I shaU enjoy learning 
mineralogy: it seems full of wonders." 

" And then," said Helen, " we may go on to 
geology, and try to know the rocks and moun- 
tains of this wide earth. It must be so grand 
to know what the Alps and Andes are formed 
of, though we may never see the mountains 
themselves." 

" There is no reason that you should not pro- 
ceed to that very interesting study ; but before 
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we can talk of granite, mica-slate, felspar, sand- 
stone, and serpentine, we must have clear ideas 
of these bodies, which are all minerals in vast 
masses. Mineralogy, therefore, is the first ob- 
ject of our attention. I wish you to remember, 
that it is not my intention to lead you through 
a complete system of mineralogy, but to make 
you acquainted with the most common minerals, 
and to describe some of the rare species, which 
will interest you far more, when you are familiar 
with the characters of the division to which they 
belong. It is useM to understand something 
of the nature of objects that we meet with so 
frequently, even if no further advance is made 
in the science.''^ 

" Where can we see rare minerals ?^ 
^^The collection in the British Museum is 
considered the first of its kind, and to that you 
can have &ee admission. The museum of the 
Zoological Society is accessible; and many of 
the provincial towns are forming collections, not 
only of minerals, but of other interesting objects 
connected with natural history. Private collec- 
tions you may occasionally meet with, and sales of 
minerals are sometimes announced, which will af- 
ford you the means of purchasing a few speci- 
mens ; and you may also derive benefit by examin- 
ing the collection. Mineralogy, like conchology, 
is a study fitted for young persons whose usual 
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abode is in a town; and their occasional excursions 
into the country and to the sea-side, will be pro* 
doctive of knowledge as well as pleasure. Every 
excavation is an object of interest to the mine- 
ralogist, and the cliffs of the sea-shore, the peb- 
bles on the beach, will frequently reward the 
attention of a carefrd observer. The pits of 
flinty chalk you will find a proof of my assertion. 
Small collections of minerals may also be pur- 
chased, and are very usefiil to those students 
who can have little aid &om the friends with 
whom they associate. I have bought those spe- 
cimens by degrees, as I chanced to meet with 
them ; and I think that I have received more 
pleasure in following this method, than in ob- 
taining a collection at once.'" 

Helen and her brothers spent a little time in 
admiring some of the various minerals on the 
table, while Mr. C. conversed with their mother. 
He frequently heard the exclamation, ^^ Here is 
a beautifrd piece! This is a golden branch, 
and there are green cubes !^ Frank was sure 
that he had found white sealing-wax and stone 
peas. 

At length Mrs. C. advised them to take some 
refreshment, and return in the morning to the 
study, to observe the effect of daylight on these 
very amusing objects. 
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CHAPTER II. 



CLASS I.— EARTHY MINERALS. 
Ixuduble in water, tasteless ; incombustible at a white heat. 

CALCAREOUS MINERALS. 

Carbonates of lime. (Yield to the knife : effervesce with adds.) 

The next morning, Mr. C. told his young friends 
he was at liberty to attend to them, and with- 
drew to the study. Frank was following; but 
Arthur said, it was not likely that he could 
understand half Mr. C's conrersation, and he 
would only disturb them. 

" We shall try him, however, Arthur,^ said 
Mr. C. " He showed no disposition to be trou- 
blesome last night. Besides, I shall show you 
many minerals that even he ought to be ac- 
quainted with.*" 

"I am sure I should. like to look at these 
beautifiil things while you are speaking of them,'' 
gaid Frank, with the tears ready to start, at the 
Inspect of being sent away ; " and perhaps I 
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may remember some of their names too. I know 
gymnoatomum, and phasctim, and sphagnum, 
and more hard names of mosses, that Helen 
taught me. I will not touch a single piece of 
mineral without leave.''^ 

" Sit down then, my little fellow, and you 
shall examine the minerals, when you can under- 
stand what I am speaking about." 

^^ May I ask questions, then?^ 

^^ Certainly ; and I will endeavour to answer 
them.'' 

Helen smiled at her little brother, and looked 
gratefully at Mr. C, who now brought forward 
several phials with glass stoppers, a knife, a steel 
for striking a light, a watch-glass, some thin glass 
rods, pointed at one end, a wax candle, some 
pieces of charcoal, and a small brass tube. 

^^ You will soon discover the use of these 
articles,'" said he; ^^ and your botanical magni- 
fying glass wm bo oftpn necessary: so will these 
forceps, to prevent you from burning your fin- 
gers. Here are likewise the mineral bodies 
called calcareous spar, jlu&r spar, felspar, 
quartz, and corundum, which are useful for 
trying the different degrees of hardness in mine- 
rals. Window-glass, .though not a natural sub- 
stance, is also a good test. Corundum is used 
to try the hardness of precious stones : it will 
scratch all minerals but the diamond. Now tell 
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me, Frank, what is meant by the form of a 
mineral.'' 

^' Whether it is a cube, or a prism, or a 
rhomb, or many other shapes.'' 

^^ Does Helen understand the term, cofth- 
Mnedr 

^^ Mixed together, as the iron with sulphur, 
in the pyrites we saw last night." 

" Can you recollect an example, Arthur.^" 

'^ I believe the paint called cinnabar is said to 

have mercury in it. I know that mercury is like 

silver in its colour, therefore I should think that 

cinnabar is a combination of mercury with some 

other mineral.". 

^^ It is the character of some minerals," con- 
tinued Mr. O. •• I.U cflfcrvtwijc wi*i» cM.ia. \ftlasn 

are wholly uninfluenced by the strongest acids. 
Some yield to the point of a steel knife ; others 
constantly resist it. Many minerals will scratch 
window-glass, while those that appear equally 
hard, make no impression: others scratch quartz, 
some only felspar. You have already seen that 
it is one character of iron pyrites to strike fire 
with steel, so will the finest rock crystal ; while 
copper pyrites never give sparks. Minerals have 
been divided into classes, orders, and genera, like 
shells and plants. I shall adopt that arrange- 
ment which divides mineral substances into four 
classes. The first class contains the earthy 
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minerals f the second, inflammable mineralsy the 

third, saline minerals^ and the fourth, the metaU 

lie minerals. Some writers make the metallic 

class the first, but I think you will find it the 

most difficult; we will therefore begin with the 

earthy substances, many of which you already 

know, and defer the metals till you are farther 

advanced in the study. You have already been 

told, that I wish to make you familiar with the 

objects: the various modes of arranging them 

you will afterwards easily comprehend. Marble 

is an earthy mineral; sulphur^ an inflammable 

or combustible mineral; common salt^ a saline 

mineral; and iron pyrites^ a metallic mineral. 

Limey maghesiaj sileof or flinty and argHtta or 
cmfy are eartns, and wben periectly free fiom 

all other substaiices or bodies, they are 9wm^ 

white: they all agree in this one character.^ 

'■^^Ib ifliint, earth r asked Arthur, with but- 

prise. 

'^ Flint is siliceous earth mixed with lime, 
day, and iron. By heatmg it, the white colour 
is restored.'" 

"But clay is yellow, and sometimes blue. 
You were telling us of the London blue clay.*^ 

" What is the colour of a tobacco-pipe.?^ 

"White; and pipes are made of clay: I re- 
collect, it is called pipeclay. I know quick- 
lime and magnesia are white.*" 
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'^ The first division of earthy minerals, eon- 
tains those that are principally composed of lime 
earthy combined with an acid. They are called 
ccUcareous minerals. I shall begin with car-> 
bonaie of Ume, that is, lime earth and carbonic 
add gas: earthy minerals so combined, are called 
carbonates of lime. The specimen before us is 
the very common substance called chalk. We 
shall first try the two characters that distinguish 
the carbonates from all other earthy minerals. 
They yield to the knife, and effervesce or froth 
with acids. Place a small piece of chalk in the 
watch-glass, and I shall drop a little muriatic 
acid upon it."" 

"How it foams r exclaimed Arthur; "and 
there is a vapour issuing from the chalk !^ 

" That is the carbonic acid. I have cut the 
remainder of the piece in two : it is plain, there- 
fore, that it yields to the knife, and we may con- 
clude that chalk is a carbonate of lime. But 
there are many other carbonates: our next busi- 
ness is to find out the particular species. Touch 
the chalk, it stains your fingers; apply it to 
your tongue, it adheres to it. The sense of 
feeling is often a test: chalk feels meagre; it 
breaks into sharp, angular fragments ; it is very 
light, and nearly swims on water. All chalk, 
however, is not equally light or soft: some beds 
ure found sufiiciently hard for building.^ 
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^ Oiilk k a Toj ejOmiiic fionBatkm in this 
islaiid. The difi of Dow, the Ugh promon- 
tofj Beadiy Head, the dUk horn Folkstone to 
Dover, and from that town to Deal, are of a 
siniflar nature. The two c^es, caDed the Ncnrdi 
and South Focdands are dialk. I will mention 
one place more — the western pronumtoiy of the 
Ue of Wight, U^ether with dioee singular 
pyrunidal masses, caDed the Needles^ afiinrd 
another interesting dispUy of *• En^ands chalky 
difis.'' How many hearts have rejoiced at the 
sight of them, after a long abode in foreign 
lands, or escapes from the perils of winds and 
waves! Chalk hills are remarkable for their 
smooth, rounded outline. The beech-tree flou- 
rishes on a chalky soil. You have seen that the 
box-tiree thrives in it. Numerous fossils occur 
in chalk rocks, which will interest you very much 
whto you become acquainted with them. Iron 
pyrites, also, are frequently found in the form 
of round masses, called brass lumps. In the 
lower chalk, with us, they have a splendid ap* 
pearance: when broken, the sur&ce is radiated."" 

<^ What a strange-looking stone this is !" said 
Helen, ^' pierced through in many parts : I do 
think it is made of chalk, it is so light.^' 

^^ I will repeat the characters of the mineral: 
do you observe whether the stone answers to 
them/' replied Mr. C. 
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^^ It does. How very agreeable it is to find 
the nature of a substance thus; but the holes are 
not accounted for.*^ 

^^ The chalk stone is pierced by the shell-fish 
Pholaa or ga/pefr^ or perhaps by a species of 
muscle : harder substances are often perforated 
by them. The stone is rounded by rolling in 
the sea. You must have seen similar pieces of 
chalk, with long, dark sea-weeds fastened to 
them: they are very common on the beach at 
Brighton, and other places on the coast.^ 

'^ I suppose we must have overlooked a great 
number of curious stones and minerals, when we 
were at the sea-side.''^ 

'^ That is scarcely to be doubted, Arthur : 
There is another piece in the tray, that you have 
not examined : do you know it?^' 

Helen said that the mass was only whiting ; 
and being asked the difference between chalk 
and whiting, she confessed her ignorance. 

Mr. G. told her that chalk, purified by pound- 
ing and passing through water, to separate it 
firom the particles of silex, is called whiting. 
Arthur knew that lime is burned, and used as 
cement, called mortar; and easily understood 
that the use of burning or calcining lime and 
chalk, is to force out the carbonic add, and that 
it becomes quicklime. He was told that chalk 
is much used near London, for making mortar, 
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and was showed some specimens of camptict, or 
common limestone, of a grey and rather blue 
colour. 

^^ Some beds of limestone," said Mr. C. ^^ have 
been called shell-lime, firom the quantity of shells 
they contain." 

Arthur enquired where shell^limestone could 
be seen; and was told that Derbyshire, York*- 
shire, and other parts of England, afford it; 
and that beds of shells occur at Woolwich, in 
the sand-pits. 

Helen asked if chalk and limestone were quite 
the same; and being desired to try the knife and 
an acid, she found that, although the limestone 
effervesced, it did not fall to pieces, while chalk 
entirely dissolved. 

Mr. C. added, that it contains portions of 
silex, clay, iron, and water — that it is often capa- 
ble of a fine polish, like marble. 

Several beautiful little slabs of marble were 
next brought forward. ^^ These are examples of 
granulated limestone," said Mr. C. '^ A mineral 
is granulated, when it is formed of a collection 
of small visible concretions or grains. The cele- 
brated Parian marble, so famed in Grecian 
sculpture, and remarkable for retaining its deli- 
cate wax-like lustre and sofhiess for ages, is 
nothing more than lime earth, carbonic acid, 
and water. Pentilic marble was also in great 
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estimation at Athens ; but its inferiority may be 
seen by any one, who will observe the surface 
of the Elgin marbles in the British Museum. 
The outside of the sculpture has become decom- 
posed, and appears earthy. This is Carrara 
marble from Genoa, it is milk-white : it is also 
called statuary marble. The deep black slab 
next to it, is from Scotland; it is a variety of 
the Italian Ltccullite, so named^firom the Roman 
consul, Lucullus. This marble is very heavy: 
a strong sulphureous smell is often perceptible, 
when it is rubbed. It consists of lime, iron, 
sulphur, and other substances; but you will 
find that it maintains its character of a carbonate. 
You can draw a knife across it. Do not drop the 
acid; take a glass rod, dip the point into the 
phial, and apply it neatly to the edge of the slab: 
you can perceive the effervescence. If the acid 
does not act sufficiently to satisfy you, repeat 
the trial. This method is very convenient, when 
the specimen would be injured by breaking off 
fragments to place in the watch-glass. Open 
that little parcel.*" 

" What a beautiful piece ! Rose colour, figured 
with green. This must be some valuable foreign 
marble."" 

" Tiree^ a Scottish isle, has the honour of 
affording the marble. I give it to you, Helen: 
you will not forget that marbles are carbonates 
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of lime. The other packet is fiur Arthur: it 
contains Mona marble^ from Anglesea.^ 

^^ How finely the dark green and white co- 
burs are mixed !^ said Arthur: '^ Helenas specie 
men and mine will make a show together. But 
are the green stripes and waves, lime ?^' 

<^ The white part is limestone ; the green 
shades are owing to serpentine and asbestus. In 
the British Museum there is a specimen oiflew* 
ible marble^ of a pure white colour, which bends 
with its own weight. Our next carbonate b yery 
different in its appearance to marble: it is called 
mineral agaric^ or rocAr milk. It is found adher* 
ing to rocks like a fungus: it stains the fingers. 
In Switzerland it is used to whiten houses.^ 

Mr. C. now removed the tray of marbles, 
and produced another, with crystallised speci- 
mens of a yeUow and white colour. ^* Beau- 
tiful as these appear,''' said he, '^ they are very 
common. You can ascertain their nature your- 
selves. You find how very easily they yield to 
the knife, and effervesce with acid. These va- 
ried forms are crystallized lime, usually called 
calcareous spar. The crystals are known to 
assume more than six hundred difierent forms, 
but the first or original shape of the crystal is 
rliomboid.* Most of these crystals are transpa- 

* See the plate. 
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rent, and have the power to refract doubly. 
This specimen of Iceland spar will cause the 
head of the pin I place near it, to give a double 
object." 

" Two pins^ heads,'* cried Frank, " quite plain- 
ly to be seen : oh,, how wonderful!'* 

" This foliated carbonate will show you the 
rhomboid form of the crystals. Raise up a small 
piece with the knife : the fracture produces little 
sloping-formed squares, which are the rhomboids. 
Calcareous spar is found in chalk rocks, in green 
sand, in mountain limestone, and other rocks." 

Mr. C. rang the bell, and his servant brought 
in a large coal, which he placed on the table. 
" Now," said he, " look carefully, and tell me 
what you observe.^ 

'^ How often I have noticed these white and 
gold-coloured flakes upon coals," said Helen, 
^^ little imagining that they had any thing to do 
with mineralogy. With the glass I can see little 
white, opaque crystals, just the form of those in 
the foliated specimen.'" 

" And they effervesce too," said Arthur, drop- 
ping muriatic acid into the watch-glass upon a 
piece he had taken off. 

" This very common substance/' said Mr. C. 
'^ is crystallized Ume^ often coated, as in the 
present instance, with iron pyrites, in flakes of a 
golden hue. You are surprised to find mineral 
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bodies upon our common fuel; but coals them> 
selves are minerals, of which there are several 
varieties, as you will learn, when we come to the 
class of inflammable minerals." 

" Then I will have a fine bright coal in my 
collection," said Frank : ^^ may I take off some 
of the gold flakes from this P" 

" My man will do it more cleverly than you 
can, for he is somewhat used to these matters: 
we took some pains this morning to find a coal 
with large crystals upon it. You will find plenty 
on the coals next winter, to exercise your skill.*' 

The coal being removed, Mr. C. produced 
some long, brown, cylindrical pieces of lime, 
pointed at one extremity. " These do not look 
very interesting," said he ; " but look at them 
well, they are lime stalactites^ often found hang- 
ing from the roofs of cellars, under the arches of 
a bridge, and in damp caves. You shall now see 
them in another and more attractive form ; crys- 
tallized, and known by the names of calc^nter, 
or calcareous alabaster. A mineral is stalac- 
tltic when it consists of lengthened rods, round, 
and pointed at one end. Here is a beautiful 
variety, covered with little needle-like or acicular 
points. I have seen them coloured red, and 
green, but the specimens are rare : mine are only 
white and yellow. It is brittle, and easily fran- 
gible." 
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^' I remember reading of some caverns, with 
sHch substances rising from the floors, and hang* 
ing from the roofr," said Arthur. 

^^ When the crystallizations rise from the floor, 
they are termed stalagmites. The caverns of 
Antiparos, an island in the Archipelago, has 
long been a noted place for these beautiful mine- 
rals. Castleton Cavern in Derbyshire, and the 
Woodman's Cave in the Hartz Mountains, are 
noted places. There is a circumstance connected 
with calcareous alabaster, which will fix the idea 
of it in your mind : boxes for precious ointments 
were formed of it, in past ages ; and it was a box 
of this kind, that the woman, mentioned in the 
Gospel, broke over the head of Christ. This 
alabaster was also formed in various articles for 
use or ornament, the caves aflbrding large masses 
for the purpose. You have seen lime earth crys- 
tallized : in the specimen before you it is in a 
jfibrotis state; it has a silky appearance; the 
fibres are easily detached. That variety, so 
finely polished, with wavy lines, is satin spar, 
the other is ^fibrous limestone. Iron pyrites. often 
occur with this variety .'' 

^^ Here is another kind of calcareous spar,** 
said Arthur, as Mr. C- put a specimen of arra^ 
gonite into his hand, and then lighted the wax: 
candle. 

"I rather doubt that, Arthur," said Helen; 
" for it seems harder under the taitfe*^ 
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Mr. C. took the pincers, and placed a small 
fragment of calcareous spar in them, he then 
held it in the flame of the candle. '^ It neither 
melts nor splits," said he. When a fragment of 
arragonite was put into the flame, it decrepitated, 
or splintered. This decrepitation in the flame of 
a candle, is a very good distinction between calca- 
reous spar and arragonite : the former is zmal' 
tered by the heat; the latter always splits into 
numerous particles. ^^ The mineral is not calca- 
reous spar, Arthur,** continued Mr. C, ^^ but a 
carbonate of lime called a/rragomte^ because it 
was first found in Arragon, a province of Spain. 
Its prisms are six^ded, and striated lengthways. 
Striae are very small channels on the surface of 
a mineral. The yellow specimens are the same 
species. There is a small portion of an earth, 
called strorUian in arragonite.*' 

^^ I know this,*' said Arthur, as a spray of an 
oak-tree was placed on the table, entirely en- 
crusted with a stony substance; '^itis a petrified 
branch: both leaves and wood are turned to 
stone." 

^^ The substance is ttiffa, or tuffaceous lime- 
stone, extremely porous. The water of some 
springs contains this lime, and deposits it upon 
animal and vegetable substances, when they are 
placed in it. The tufla has entirely covered this 
spray, but k is not changed, it is sunply encrust- 
ed with the stone-like coveimg. I «hall now 
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show you ]Bome veary useful carbonates of lime: 
do you know the appearance of Portland stone P"^ 

^^It is a smooth, white-looking stone,^ said 
Arthur: <^ I think that square slab is like it. 
I know it is called /ree-«to«e/' 

" With the magnifier,^ said Helen, « the 
Portland st^ae is fall of little round globules^ 
and it is lime, I see, by the efiervescence.^ 

" Portland ^ione,'" said Mr. C, " Furbeck 
stone, Bath stone, Ketton stone or roe^tone, are 
all varieties of that very extensive tract of lime- 
stone, called oolite: it is called roe-^tone, firom 
the resemblance that it bears to the roe of a 
fish, when the globules are small; but when they 
occur as large as a pea, the name o£ pisolite, or 
peor-stonej is given to it. This yellow mass is also, 
pea-stone: the globules here are very large, and 
I have seen them two or three inches in dia- 
meter: their structure is radiated; they some- 
times contain in their centre a particle of quartz 
sand, round liluch the lime collects; sometimes 
they are empty. They are not uncommon.: 
Oolite ocmtains iron, and argillaceous or day 
earth; it is not therefore a pure carbonate of 
lime. Many public buildings in London are 
constructed of free-stone or oolite. Ketton stone 
has been used for several of the colleges at Cam- 
bridge. I fear this grey stone will not be a 
&vourite, when you have rubbed it. The 
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rocks on each side the Avon at Bristol afford 
it." 

" The smell is not very agreeable," said Helen, 
'* but I will try the acid and the knife upon it. 
Lime again, I think." 

" Yes," replied Mr. C, " it is swine stone^ 
a species not uncommon: the colour is some- 
times very dark." 

" Is this specimen swine stone ?" asked Ar- 
thur. " It is of a blue colour." 

" That is Vesuvian limestone; it contains a 
portion of water; in com/mon limestone there is 
none. Vesuvian is found among the minerals 
that are ejected from the interior of the moun- 
tain Vesuvius. Our two next minerals contain 
carbonate of magnesia^ in addition to lime 
earth. The first is magnesian limestone; the 
colour is pale yellow; it effervesces feebly with 
the strong acid, called nitric. Take care how 
you try it, Helen, it will stain the skin yellow.'* 

'^ I think we shall be able to distinguish be- 
tween common limestone, oolite, and magnesian 
limestone," said Arthur; " but is magnesian 
limestone used for building also.''" 

"Westminster Hall and York Minster are 
built of it. The stone is less liable to decay than 
common limestone." 

" How very pretty the next mineral is ! Pearl 
spar is written on the paper below it. It has 
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Ettle flat rhombs, lying one over the other; they 
are pearly white: I diall know thiis again." 

^' Pearl spar isi of various colours^'' said Mr. 
C. : ^^ the brown vlariety is, in fact, an ore of iipn. 
The mineral diffisrs from calcareous jqiar, in its 
greater hardness,, and in the entire want of trans* 
parsley. . Pearl spar, when scraped with a knife^ 
is said to yield a reddish light. There is a spe^ 
des a£ magnesian limestone called dolomite ; the 
colour is snow-white. I am not possessed of a 
specimen, but the Museum will supply my. de- 
ficiency in all respects, with, regard to the more 
choice specimens. Look into that glass case: 
there are two slabs, or rather planks, of a y^Uow 
colour.*" 

*^ I see them,^^ said Frank, ^^ they look like 
soft cake; one mig^t cut it."*^ 

" That is flexible limestone^ the last of my 
store of carbonates of lime, that. I think it useful 
to show you. I think we shall do: well to pause 
here; the subject is new:U> you: it will be right 
to examine all the specimens again, before we 
proceed to theJZt^a^ of lime. I shall give you 
a list of the mhierals you have seen, which will 
recall some part of my instructions." 
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The erenrng walk renewed the subject of the 
morning stndies. Accompanied by their mo^ 
ther and Mrsv C.^ the children were led to some 
large <jialk-pii)3) by their Irind fidend, and 
amused themselYCS with looking for fossils. They 
saw, with surprise, the depth of the stratam d 
chalk, and listened very attentivdly to Mr. C.'s 
account of the oolite and UasJimestone beds, in 
the neighbourhood of Bath and the sumnm^ng 
country. They were pleased to hear of geologi- 
cal mapsj and were glad to find that; Mr; C. was 
possessed of several, 'wluch he'promised to show 
them. 

^^Take up that lime, Frank," said Mrs^ €.:• 
" it lies at your feet." 

Neither Frank, Helen, nor ArAur, could see 
any lime in the path, till their mother pmnted 
out an oyster-ebell. 

Is mammh right ?" asked Frank. 
Perfectly: all shells are Hme; so is coral. 
Your bones are parrtly made of lime; so are qfg- 
shells." 

" Lime in living creatures! oh, what a quan^ 
dty of lime earth there must be in the whole 
world !" said Frank. 

His mother asked if lime had ever been 
found in a pure state, unmixed with any other 
substance, or uncombined with any of the 
acids. 
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^ Lime has nei^er jet been. Swrnd pure," re- 
plied Mr. C, ^^bat k tHiay be rendered so by 
diemical me«ss : the lime of <iyster-shellfi is 
nearly pure. But lime is, in fact, a metaly in 
combination with oxygen or pure air : it is called 
calcium, and 3««embles silver in its colour and 
lustre." 

" More wonderful still !" said Arthur. " Have 
you any calcium, sir? I should like very much 
to see it" 

^^ Calcium has the colour and lustre of silver: 
on exposoie to the air it instantly takes fire, and 
bums with a white light, and becomes lime 
again, by absorbmg oxygen from the atmo- 
sphere.^ 

'^What are you considering so seriously, 
Frank?^ said Mrs. C, seeing him look very 
grave. 

^' I was only thinking," replied the little boy, 
^^ of one of my hymns. I understand better now, 
what Mrs. Barfoauld means, when she says: ^ Zo, 
these are but a small part of His wonders!* 
for minerals are as wonderful as flowers, that 
grow out of the dark brown earth. Do you 
think so, mamma ?" 

*^ My dear child,^ said Mrs. C, much pleased 
with this unprompted application of a passage 
probably well known to most yoimg readers, 
^^ your mother has taught you 1» know that you 
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have a mine more valuable than one of gold, for 
she has opened your heart to the love of nature 
and of God. Happy indeed are they, who, like 
the poet : 

< Find tongues in trees, books in the running brooks, 
Sermons in stones, and good in every thing.' 
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C^A:.— Stains the fingers ; adheres to the tongue ; firacture 
earthy. 

Compact limestone, — Effervesces; but does not dissolve in 
acid ; abounds in petrifactions. 

Granular limestone^ or marble. — Parian, Pentilic, Carrara 
marble. Lucullite, Tiree, Mona marbles. 

Flexible marble,— 'Bends under its own weight ; colour white. 

Mineral agaric, or rock milk, — Stains much ; nearly swims on 
water. 

Calcareous spar, — Does not decrepitate in the flame of a 
candle ; is scratched by fluor spar ; crystals rhomboidal. 

Iceland spar, — Refracts doubly ; clear white. 

Stalactites and stalagmites, or calcareous alabaster,-^Calc- 
sinter ; white, yellow, red, and green. 

Arrngonite, crystals *<rlafei.— Decrepitates in the flame of a 
candle ; white, yellow, or grey. 

Tuffa, or tuffaceous limestone, — Cellular, ramose, porous ; grey 
or brown. 

Oolite, — Portland stone, Bath stone, roe-stone, (globular lime- 
stone,) 

Pisolite, or pea'Stone, — Yellow ; occurs in botryoidal masses; 
structure radiated ; contains magnesia. 
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Stnne ttone^ •r fieUd Umettonc-^Qrej m black; eServescet 
strongly in add. 

Vesuvian Umettofie.'^A volcanic production from Vesuvius ; 
colour blue. 

MagTtesian Umestone. — Diatingwiithcd from common limestone 
by effervescing feebly in nitric acid ; colour light yellow. 

Pearl tpar^ or magnetian carbonate of /ttn^.— -White or grey ; 
scratches glass. 

Z>o7omi/e.— Granular ; white. 

Flexible Ilm^ftonf.— Variety of dolomite; soils the fingers; 
earthy, soft ; foetid when damp. 



Note. The less pure varieties of chalk are yelkwuhy and 
sometimes red ; specks of green earth are also found in it. The 
two last colours are probably owing to iron. Some chalk is 
powdered with black specks.* 

* OutUoes of tbt Geology of Engtond and Wakt. 
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CHAPTER III. 



EARTHY MINERALS CONTINUED. 

CALCAREOUS MINERALS CONCLUDED. 

Phosphates, fluates, and sulphates of lime. 

" I WAS remarking to you yesterday," said Mr. 
C. to his young pupils, when he met them in the 
study the following morning, — <Uhat human 
bones, and indeed those of other animals, con- 
tain lime. Bones also contain phosphate of 
lime, I will show you a mineral formed of this 
phosphate, called apatite ; this is green : other 
shades also occur. It bums with a green light, 
and effervesces slightly with hot nitric acid. 
Whole mountains in the province of Estrama- 
dura, in Spain, are formed of it. Apatite has 
been found in the granite of St. Michael's Mount, 
Cornwall. It is massive, and also crystallized. 
Here is another species, called asparagus^ 
stone. It is soluble in nitric and muriatic acid, 
with very little effervescence. The colour, you 
perceive, is bluish green : it is prismatic, and the 
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sides aie striated. The lustre is bright. A^a- 
ragus-stone k also criled oonchaidal apatite. 
Burnt haarti^hom,^ of the shops, is a phosphate 
of lime. The farisa of wheat contains it. The 
straw contains carbonate of lime and «iter, 
which renders the stalks of large grasses so 
strong.'' 

^^ I cannot imagine/' said Helen, *^ how people 
find out this." 

^^ By the assistance of chemistry," replied 
Mr. G. ^ Mineralogy is gready indebted to that 
science. Chemical tests are among the most 
certain in ascertaining different minerals. A 
chemical test will^ assist in determining what our^ 
next specimens ave not.*' 

*^ Tb^ are very beauti&l,'' said Arthur : ** I 
will touch one of them with it glass rod, dipped in' 
aU the Jtdds in tum.** 

^^ But none of the acids have any power 
there, I see,"" said Hden. '< Therefore, as Mr. C. 
says, it is not earbohate of lime, at any rate." ^ 

'^ Neither will it strike fire with sted," said 
Arthur, . using aH his strength (to produce a 
spark. 

** Gently, Arthur,'' said Mr. C. " that is a vain 
attempt. Try the knife. You find it giveii way. 
This fragment of >quaTtz will serve as test: it 
will scitotch your unknown mineral. Observe 
the form of the crystals. They are cubes. Here 
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is a simple cube. I will t^ke off the angles or 
comers of it. Now we have a crystal with dgbt 
sides, or an octahedron ; which is the first, or 
primary form oif/uate of lime, or ^twr spar. 
You will recognize it more easily in the massive 
form. Look at these two vases/' 

" Derbyshire spar," said Helen. " Is this 
piece unpolished ?'* 

^^ It is : the miners call the mineral Blue 
John. Here are purple, green, light yellow, 
and light green ctibes: some are clear as crystal^ 
and white. I see Helen is struck with the 
beauty of those pale purple cubes, that are drused 
or powdered over with small quartz crystals. 
Fluor spar then, yields to the knife: it is 
scratched by quartz ; but it does not effervesce 
with acids. This will distinguish it from carbo- 
nate of lime or calcareous spar, which is scratch* 
ed by fluor spar. Fluor is distinguished from 
qtmrtz by yielding to the knife and not scratch- 
ing window-glass. The cube is a very frequent 
form ; but you have seen that it can easily be 
reduced to its first form, the octahedron. You 
are not to touch the acids without leave, Frank." 

" I will not, sir," said Frank. " Now we 
have another kind of lime.'' 

^^And you have phosphate of lime in your 
own bones," said Arthur, laughing. ^^ You do 
not want any specimens of it." 
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" And you have fluate of lime in your 
teeth/' said Mr. C. ^^ The human teeth con- 
tain the fluoric acid, which renders them more 
durable than they would have been by phosphate 
of lime alone. The acid, which is combined with 
lime, in the minerals before you, is used for 
etching on glass." 

When the fluates of lime had been well ex- 
amined, Mr. C. drew forward a tray with lime- 
earth in another form. Frank was pleased to 
see the substance, which he had called white 
sealing-wax; and admired two little figures on the 
tray. 

«< We shall not call it wax, now,'* said Helen ; 
<^ and I do think this must be plaster of Paris, 
for here is a little figure made of it; but the 
other looks as if it were carved like marble." 

<* The substances before you are sulphates of 
lime; that is, lime earth combined with sulphuric 
acid, frequently called gypsum. It does not ef- 
fervesce with acids : it yields to the knife easily, 
and even to the nail. It is softer than calcareous 
spar, and of a snow-white colour. When ex- 
posed to heat, it decrepitates, becomes friable or 
easily crumbled, and falls to powder. In this 
state it readily absorbs water, and then becomes 
solid. Gypsum is baked in an oven, in small 
masses, and then ground in a mill to a fine pow- 
der, which is plaster of Paris, That figure on 
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your left hand is of phuster: the other is cacrved 
in alabaster, or compact gypsum. You must be 
careful to distinguish between calcareous alabas- 
ter and gypseous alabaster.'" 

^^ I think we shall recoUect them,^ said Helen : 
^' the stalaetitie alabaster is so beautifiilly tr«ns- 
parent, the gypseous is opake.^ 

^^ The specimens of fibrous gypsum are beau- 
tiful This prism, with its silky-looking fibres, 
is almost transluc^it ; that is, it trUsmits light 
from the «urface, but objects cannot be se^i 
through it. fibrous gypsum is diBtinguislied 
from satin spar by its greater softness. That 
pretty little specimen with curls, is plumiose 
gypsum: I give it to you, Helen. I viH 
now show you crystallized gypsum, or seienite^ 
which 3rields readily to the nail. In Russia, 
where it abounds, selenite has been used instead 
of glass. Hold this flat piece to your eye.'' 

^' Is it found in England F'" asked Arthur. 

" Very frequently. Selenite, in small pairtides, 
is a common impurity in spring-water, taiusing it 
to be hard." 

" Pray tell me," »dd Helen, "the cause of 
lliis redness on the surface of the fibrous gyp- 
sum : it looks like red clay.** 

Mr. C. produced a piece of rode, of a deep red 
colour, veined with a white substance. " This,"' 
said he, " is the kind of rock in which gypsum 
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is found. It is red marie, or new red sand- 
stone; a very extensive formation: it stretches 
across the island, from Devonshire to Durham. 
These white veins are the gypsum. The finer 
kinds of this mineral are made into necklaces and 
ear-rings: the coarser sort is used for stucco, 
plaster, and in some places for flooring. Gyp- 
sum occurs plentifully in various parts of Not- 
tinghamshire and Derbyshire. About eight hun- 
dred tons are raised in the latter county for mak- 
ing plaster of Paris. On the coast of Sidmouth, 
whence my piece o£ rock was brought, the red, 
marly sides of the diffii are veined with gypsum, 
from half an inch, or even less, to a foot in 
depth. The rock mmilHRwi xwmy hano»th the 
gypsum, and leaves it in shelves. I will find 
some more of this red marie for you : it may be 
useftd when you begb to want examples of rdi^ 
in studying geol<^. Remember also, that gyp- 
sum occurs near Paris, where it is calcined and 
tised as a plaster: hence its name, plaster of 
Paris."" 

^ In the present limited extent of your know- 
ledge, I shall noti burden your memory with the 
hard words dathoUte, pharmaoolitej &c. nor 
show yon the minerals to which they are ap- 
plied. You win meet with them ; and they will, 
in time, become &miUar. 

" There are several other combinations of 
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lime-earth. I will merely mention one, which is 
nitrate of limey or lime and nitric acid. It is 
found in the mortar of old buildings and in 
caverns, in the form of a powder, which deli- 
quesces or melts, when exposed to the air. I 
have often seen it on the walls of an old stable 
in this neighbourhood. We will ask leave to 
look in when we pass by.**^ 

**0h! can we not go to-day ?"" said Frank, 
** Let us see it now." 

" No, my dear; there is a time for all things, 
as the wise man tells us. I strongly advise you 
all to beware of making these delightful pursuits 
the cause of too much excitation. You may 
l>ooozKu» trauklfifl£Hxip tn thnsf^ you associate with. 
Above all, never fancy that your pursuits or dis- 
coveries lire of sufficient importance to withdraw 
the attention of others from objects or employ- 
ments as interesting to them as yours can be; 
and in the company of fellow-students, always 
bear in mind, that they may be as quick in per- 
ceiving, and as accurate in observing, as your- 
selves. ^ Be sober-mindedj he clothed with 
humility^ says Paul. What harmonious peace 
would prevail if we all obeyed the precept r" 

" We shall endeavour to recollect your advice, 
sir," said Arthur. ^^ Mr. Morris often reminds 
me of the maxim, est modus in rebus; and I 
believe I need to remember it," said he, frankly. 
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" I like your open avowal, Arthur : I doubt 
not you will learn to be wise in time, for you are 
alive to your own defects, and willing to acknow- 
ledge them. But I must leave you now. That 
paper contains the names of the minerals we have 
been examining." 



CALCAREOUS MINERALS. 

PHOSPHATES OF LIME. 

Apatik.^Colova green, resembles the emerald. Softer than 
fluor spar. Crystals six-sided prisms. 

Asparagus stone-Soluble in nitre and muriatic acid. Colour 
blue-green. 

FLUATES OF LIME. 

Yield to the knife, scratch calcareous spar, do not effervesce 
with acid, unless concentrated, and are scratched by quartz. 
Form of the crystals eight-sided. Cube very common also. 

Fluor f/^ar.— Massive, called Derbyshire spar and Blue John. 

Cubic Jiuor spar, — Colours blue, green, yellow, purple, and 
clear white. Decrepitates on the application of heat. 

SULPHATES OF LIME. 

Do not efflsrvesce with add; softer than calcareous spar; 
jrield to the knife and to the nail. Decrepitate with heat. 
Compact gypsum. -^GypswuB AlaboBter. Massive. White. 
SeleniU : crystaUtzed gypsum, — Crjrstals, six-sided prisms. 
Fibrous gypsum. ^Colour snow-white, translucent, prismatic. 
Plumose gypsum,'^ In curls. 

KiTBATE OF LIME. — Deliqucsccs in the air. 
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CHAPTER IV. 



EARTHY MINERALS CONTINUED. 

MAGNESIAN MINERALS. 

Business having obliged Mr. C. to leave home 
for a few days, the lessons were suspended. 
Meanwhile Mrs. C. brought out her stores, to 
exercise the skill of the students ; and was grati- 
fied by the readiness they showed in trying 
and determining several carbonates of lime. 
Frank examined the marble chimney-pieces, and 
went with his mother into the church, to look at 
the monuments, and found several which he 
thought were of Lucullite. One or two ancient 
tombs were constructed of a species of stone, 
with shells, plainly to be perceived on the sur- 
face. His mother could not assist him in ex- 
plaining the nature of the stone; and Mrs. C. 
being engaged with visiters, Frank did not at- 
tempt to trouble her on the subject. 
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When Me. C. retimied, bis attention was di- 
rected to his garden and his farm. Frank took 
Helen's adTice, and went with her to gather 
flowers. 

The following morning, at breakfast, Mr. C. 
drew out some small parcels. *^ Hitherto I 
have been busy since my return from town,'* 
said he; ^' but I have not forgotten my young 
pupils. Open those papers, Helen.*' 

Upon the first was written, " Serpentine 
from the Lissardi"^ upon the second, " Cornish 
heaih^^ (erica vtzgana.) In the third was a 
quantity of long, silky-looking fibres, which 
Frank called very sti£P silk. Mr. C. then pro- 
duced a piece of doth, which he told them was 
woven with the fibrous mineral on the table. 

'' Is that a min^al also?^ said Arthur. 
<< What can it be made of ? I should be afraid 
to say there is no lime in those fibres ; for I 
baYe learned, at least, to be cautious how I make 
positive assertions." 

" When I tell you this cloth is woven with 
the fibres of the mineral, and that it will not be 
consumed in the strongest fire, I think you will 
have some clue.**^ 

Helen smiled; but with the modesty for which 
she was remarkable, she was silent, though her 
brother hesitated, because Mr. C. had addressed 
him, and she thought that Arthur probably knew 
as well as herselil 
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" I have thought of it,^ exclaimed Arthur ; 
^^ the cloth is made of amianthus: the ancients 
used it for wrapping the bodies of the dead, when 
they were laid on the funeral-pile to be burned ; 
and Helen knew it likewise, but she never pushes 
in her knowledge: she is as pleased with my 
guessing right, as some would be that they an- 
swered before me/' 

^^I perceive the good feeling that animates 
you both : that is the way to be happy. We have 
another mineral to examine yet. It is serpentine: 
the rock that chiefly forms the most southern 
point of England, called the Lizard Point. Mag- 
netic iron ore is contained in it ; and mariners 
often find the needle of the compass affected 
when they are near the Point." 

" What a great magnet the Lizard Point must 
be !" said Frank : " I shall not forget that, I 
think." 

" Turn your eye to the chimney-piece. The 
Mona marble has fine green waving streaks, 
which are serpentine and asbestus: the white 
part is lime. But let us withdraw to the study. 
I have taken out some minerals ready for you. 
Taste, that white powder." 

" Magnesia^ said Helen. 

" Very right ; magnesia forms part of the 
minerals we are going to examine this morning. 
They take their name from this circumstance, 
bdA are called magnesian minerals. Magnesia, 
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eyen in small prdportibns, takes away the hard- 
ness and lustre of stones, and gives them a soft 
and uncttwus or greasy nature. Green, of va- 
rious shades, is a prevailing colour in these mine- 
rals. You have already seen red serpentine 
from the Lizard. This dark-green specimen is 
noble or precums serpentine : it yields easily to 
the knife; but the common variety, either red, 
or green and white, will scarcely give way to it. 
Serpentine generally scratches calcareous spar. 
Noble serpentine is cut into various forms. It 
was considered as an antidote to all poisons ; and 
cups made of it were said to reject poisoned 
liquors, causing them to froth out. This mineral 
contains silex, clay, iron, and manganese, as well 
as magnesia : it feels rather unctuous, and is 
amorphous^ or without regular form. All these 
specimens you see are shapeless masses. In con- 
nexion with serpentine, I will notice Cornish 
heathy of which I have brought you a specimen, 
Helen, from the stores of a botanical friend. It 
grows in profusion on the serpentine near the 
Lizard, but is never seen wild beyond the boun< 
dary of that district. I have understood that it 
makes a beautiful appearance when its flesh- 
coloured flowers are in fidl bloom. A magnesian 
soil, you must conclude, is quite essential to its 
growth." 

" Feel that white piece of rock, Frank." 
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^* It is a bit of soap, sir, I bejUeve," said.he. 

^' Put it into hot water : it will fall to pieces. 
You can cut it with a knife: you may write 
with it on this square of glass. It wiU dissolv® 
iti acid slowly, without effervescence. The mine- 
ral is steatite^ or soap-stone. The next is also 
steatite, but not so pure. The more colour, 
etdier red or green, that is mixed with it, the less 
easily it yields to the knife. It is found in ser- 
pentine rocks. A Spanish variety is known to 
artists as Spanish chalk. The ancients used 
steatite to bleach linen : the Arabs, as a soap. 
What say you, Frank, to a piece of steatite £>r 
dinner ?^^ 

" Oh ! now you are jesting," said Arthur. 

^^ I do assure you, that several savage tribes 
eat a species of steatite, either alone or mixed 
with other food. It is part of the sustenance 
of the Ottomacks of the river Orinoco; and 
the natives of New Caledonia are known to 
make a similar use of it. However, I have none 
that will tempt you, probably ; but you may not 
find this little cup so uninviting. It is formed 
of lapis ollaris, or pot-stone^ which is firequently 
made into vessels: notwithstanding its sofVness, 
it is infusible, and is used for domestic pur- 
poses in Egypt and Italy. The mineral 
abounds in Scotland. The colour is greenish. 

^^ Touch this soflt, white mass with your 
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tongue: it adheres strongly : it will yield to the 
nail. Try an acid upon it, Arthur. There is 
no e£Pervescence ; but you may make it lather in 
water, like soap. The Tartars use it for washing 
the hair. In Turkey, tobacco-pipes are made of 
it. The name is meerchaum, or sea-foam." 

"What a very pretty mineral it is," said 
Helen ; " is there any foimd in England ?" 

<' Meerchaum occurs m vems, in serpentme 
rocks in Cornwall. It contains much water, and 
is very hygrometric. Amianthus or fleatible 
aabestfM you have already seen: the four next 
are very nearly allied to it. Asbestus is much 
harder: the colour is greenish white, or grey; 
but it is soft and sectile; that is, capable of being 
scraped like slate-pencil." 

" That is like a piece of wood," said Helen; 
" yet it shows fibres like asbestus. It seems very 
tough, but I can scrape it with a knife." 

" It is called rock wood, or wood asbestus. 
There is also rock cork, of a yellowish white 
colour, which is porous, and will swim on water. 
Mountain leather is found in thin pieces, and is 
closer in its texture." 

^^ I think the magnesian minerals are very 
amusing," said Arthur ; " what a variety of 
curious specimens we have already seen, and 
there are still some more to examine. That which 
Helen has in her hand looks like asbestus." 
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" It is called aahestiform tremolite. -When 
broken, the fracture or fresh surface is fibrous ; 
the lustre is pearly: when pounded, and laid in 
hot coals, it gives a green light. This glassy 
tretnolite is very pretty, with its long, shining, 
needle-like prisms. All the varieties yield phos- 
phorescent sparks, when scratched by a needle in 
the dark: they are flexible and brittle. Tremolite 
is distinguished by its white colour firom actino^ 
lite^ which is light green. These minerals are 
found in our own country, but take their name 
from Tremola, a valley in Switzerland." 

^^ Tremolite and actinolite are some of the 
first minerals that I shall buy," said Helen. ^' I 
admire this glassy actinolite: the pearly green 
lustre is beautiful." 

" Talc," said Mr. C. " is known by its soft, 
unctuous touch. It is white, green, and some- 
times light yellow. It yields to the nail, but 
does not effervesce with acids. That mass, of a 
dull white colour, is compact talc: the other, 
composed of delicate green scales, with a pearly 
lustre, is earthy talc or nacrite: it will crumble 
in the fingers, or is friable. Talc bears some 
resemblance to mica : I shall notice the dif- 
ference at a future lesson. Gypsum figures re- 
ceive a flesh colour by being rubbed with talc." 

^^ This is a piece of compact limestone," said 
Arthur : ^^ it is hard enough for it." 
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** I am not of your opinion,*" said Helen : 
** we have quite left; calcareous minerals ; and I 
rather think this is French chalky which I have 
seen workmen use for drawing lines. A car- 
penter told me they will remain unaltered even 
under water.'' 

** When talc-slate comes out of the rock," 
said Mr. C. ^^ it is soft; and unctuous. The co- 
lour is greenish grey; the surface is striated : it 
is hardened in the fire. Write with that edge 
on the glass, and breathe upon the letters. Now 
they are visible. Can you recollect any other 
character, Helen ?" 

" It is sectile^ said she; " for it is scraped to 
a powder before it is used for taking out spots 
from silks, that are caused by any thing greasy.'' 

^^ Your talc-slate is also called indurated 
tcUc: vessels are made of it, capable of bearing 
the fire.'' 

" What a fine green colour this powder has," 
said Arthur; ^^ and here is a mass of it." 

" That is green earth. The powder is to be 
obtained at the colour-shops, and is often called 
terra verte: it is the moimtain-green of water- 
colour painters. 

" These paler green scales, on a piece of rock, 
is earthy chlorite. Neither of these last minerals 
contain much magnesia. 

Diallage, nephrite^ and a^e-stone^ you will 
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meet with at the British Museum. Nephrite is 
used for the handles of military weapcms, in 
Turkey. Axe-stone is formed into hatchets by 
the New Zealanders. Some small specimens 
have been found in Cornwall.*' 

" We shall have some very pretty minerals to 
examine again,^^ said Helen ; ^^ but I am afraid 
we should not remember the names of them 
without our useful list." 

^^ Here is the list of magnesian minerals. I 
hope you take care of the others," replied 
Mr. C. 



MAGNESIAN MINERALS. 

Serpentine, — Scarcely yields to the knife ; scratched by fluor 
spar* 

Precious or noble serpentine. — Yields easily to the knife ; co- 
lour dark green. 

Steatite or soap-stone. — Yields to the knife ; falls to pieces in 
hot water ; leaves a white streak on board ; writes on glass ; 
soluble in acids. 

Pot-stone or lapis oOam.— Soft, but infusible; colour 
greenish. 

Meerchaum or sea^foam. — Yields to the nail ; adheres to the 
tongue, does not effervesce with adds. 

Asbestus, — Soft, unctuous, sectile; colour greenish white, 

Amianihusy a variety of asbestus. Flexible oi^Mtof. ^Fibrous, 
silky, elastic ; indestructible in the fire. 
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Wood atbettut. Rock wooJ.— Tough and sectile ; resembles 
wood ; colour brown ; adheres slightly to the tongue. 

Bock corA:.— Is found in masses ; structure porous ; swims on 
water. 

Motmtaiu kather.^^cewn in thin pieces. 

At^tybrm tremoRtc^Soft and brittle ; firacture fibrous and 
silky. 

dotty /r«moS<^.— Fibres harsh to the touch ; the mass inter- 
sected by (zansYerse seams ; colour white, tinged with pale red. 

dotty ac<lfiofi<r.— Colour green, lustre vitreous, pearly ; in 
parallel needle-like crystals ; harsh to the touch ; bladed. 

TVi/lc;— Yields to the nail, soft, unctuous ; colour dull white. 

Earthy taky or nacriie, — Friable ; composed of green scales. 

Taic tlaU^ indurated talc^ cr French chdUcSoh to the touch ; 
sectile; siirfitce striated ; writes on glass. 

Green earthy or terra vertc-^Very soft, earthy, dull green. 

Eartfiy ehhrite* — Composed of green scales. 

iV4^pArtil&—- Colour light green ; texture compact ; scratched by 
quartz. 

Axe'ttone.^'^Colova dark green ; scratched by quartz. 
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CHAPTER V. 



EARTHY MINERALS CONTINUED. 

SILICEOUS MINERALS. 

Another delay took place in Mr. C.'s lessons to 
his young guests, a gentleman having arrived on 
a visit for a few days. 

Arthur complained to his mother that Mr. 
King would very much hinder their progress ; 
and that Mr. C. himself seemed to forget that 
such a study as mineralogy was known to him. 
" They only talk of politics, building, and 
ground-rents/' said he : ^^ I cannot understand 
much about either, so I would not walk yester- 
day." 

Arthur's mother saw Frank at play near the 
hall-door, and called him to her. ^^<What are 
you doing, my dear ?" 

'^Building, mamma. I have oolite, which 
is Portland stone; and Carrara marble, Mona 
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marble, Kilkenny and Derbyshire marble. 1 
shall pave the front with free-stone; and I have 
a great mind to roof my house with Yorkshire 
stone, instead of slates or copper." 

^^ But where are all these materials to be pro- 
cured ?" 

" I brought a number of pieces home last 
night. Helen and I went with Mr. King and 
Mr. C. to look at the new seat that is building 
at Holmes Wood; they were so kind as to 
bring a few fragments for me, and Helenas bag 
was fiill. Mr. King knew all the marbles and 
stones ; and when we sat down to rest, he showed 
me the different nature of the stones, and ex- 
plained why one sort was preferred to another.'*' 

*^ But he did not tell you that houses were 
roofed with stone or with copper, I know,'' said 
Arthur, who began to think he had been rather 
too hasty in accusing the architect of ignorance. 

" Mr. King said, that in some parts of York- 
shire, one kind of sand-stone is cut thin enough 
for roofing. He showed me some Yorkshire 
paving-stone, which I have ; and he told us that 
copper, in plates, is used for covering houses in 
Sweden : and then they talked a great while about 
the lightest material for roofing." 

" That free-stone is another sort of oolite, I 
suppose," said Arthur. 

*^ No, Arthur, it is a sand-stone, indeed ; and 

i> 5 
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is csH&di free-stone because it works easily under 
a tool, when it is moist. Mr. C. says we shall 
begin to learn the minerals, that have a large 
portion of silex in them, at the next lesson." 

^^ I will come and look at your stones with the 
magnifying glass," said Arthur. 

" Oh ! do come, Arthur," said Frank, much 
pleased to show him something new; '^ and then 
I know you will stay and help me to build." 

^^A young mineralogist may learn firom an 
architect,^* said his mother, with a significant 
smile, as they left the room. 

Arthur took care to attend to Mr. King s con- 
versation while he remained at D . Helen's 

unobtriLsive manners always pleased. 

Mr. King observing that she gathered and 
examined plants, described to her a very small 
moss, (weissia calcarea^J which is known to 
indicate the best kind of chalk ; and in their 
search along the sides of the chalk-pits, they 
had the pleasure of Ending it. Helen searched 
for the moss in ^' English Botany,*' and found 
it under the name of bryum calcareum. 



After Mr. King's departure, Mr. C. proposed 
to renew his instructions ; and having questioned 
each of his pupils, expressed his approbation at 
the accuracy of their answers. 



FLINTS. SQ 

** We are now," said he, " to become ac- 
quainted with the most abundant substance in 
nature. The sand of the sea-shore, the mighty 
mountains, hard stone that is cut firom the quarry, 
many beautiful gems, and gravel and pebbles, 
and flint in beds of chalk, are all chiefly formed 
ofsUieetms earth.'" 

^< I am glad to hear of gravel-stones,^ said 
Frank, ^'because I shall soon know what the 
stones are made of that I have so often taken 
from heaps of gravel: they are such curious 
things, I wish we had them here." 

** Open that box, which has ^int written on 
the lid." 

^' Some of these flints are just like mine.'" 

" Let us examine them," said Mr. C. " Flint 
is composed g£ siliceous earth, a very little iron, 
and clay or alumina. It will not melt or fuse 
in the fire, but whitens and becomes opaque. 
When it has been exposed to air and moisture, 
it assumes a yellow, and also a red colour, like 
those in the box, and is called ferrtiginaus flint. 
Sudi stones are foimd in gravel-pits. These 
grey flints are found in layers, in the stratum of 
upper chalk. It is often tuberous: sometimes 
it occurs in rounded masses, which, on being 
broken, are hollow, and the cavity is occasionally 
found ftill of very pure chalk : sometimes a 
smaller flint is contained in it." 
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As Mr. C. spoke, Frank took up a rounded 
flint, which came apart in his hand, (having 
been previously broken.) It was hollow: the 
cavity was filled with quartz crystals. "How 
very curious!" said Arthur. " This must be 
something very rare." 

" Not at all, Arthur ; I have seen masses of 
these crystals among the broken flints that are 
used for repairing the roads. Nodules^ or round- 
ed masses of chalk-flint, sometimes contain the 
remains of sponge. The cavities are also filled 
with a siliceous mineral, called calcedony. Some 
flints have impressions of shells upon them. 
You must observe the fracture of flints: it is 
conchaidaly or hollowed in some parts like a shell. 
This is the nature of the substance. The im- 
pression is made by the shell itself. Masses of 
flinty pebbles are often found in the gravel near 
London, held together by oxide of iron : they 
are very heavy. Here is an example. You may 
chance to see them in your walks. The masses 
are a coarse conglomerate.'^ 

" Shall we find these flints with quartz and 
the other minerals near London ?" asked Arthur. 

" Undoubtedly, if you will go to the places 
where they are to be found. I hear that your 
mother has friends in the neighbourhood of 
Greenwich; the pits in that quarter will be very 
accessible. Take a specimen of these various 
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kinds of hollow flints, to assist you in recogni2ing 
those you may find. I fear your mother will 
find these stores rather troublesome, if you are 
not carefiil to arrange them neatly.**^ 

" We have a little room for ourselves," said 
Frank, at home. '^ I will set the flints aU in 
order, with their proper names, and where they 
come from, if Arthur wiU write tickets for them 
in his best hand.^ 

'^ Now let us return to the minerals on the 
table," said Mr. C. " I think you will be 
pleased with that pebble from a heath near 
N ." 

" Is it painted ?" asked Helen : " here is the 
figure of an animal^s head, and here is another as 
curious." 

" They are entirely natural,'* said Mr. C. 
^^ and are flints, or siliceous pebbles. 

"Curious pebbles are to be met with in 

Charlton sand-pits, with regular stripes. BaU- 

Mke sand-stone with oxide of iron, and pure 

white silex in the centre, is likewise to be found 

there.* 

" Chert is an earthy variety of flint : it is also 
called hornstone. The colours of chert are blue, 
grey, yellowish, greenish. It is found in the sand 
under chalk, often changing into chalcedony. 

* 8owerby*8 Minenlogj. 
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The change also from flint to chcdcedany k al- 
most imperceptible. Its colours are grey, white, 
yellow, and bluish grey. The masses o^n hare 
a bubbled or hotryoidal appearance. There are 
large specimens in the Museum. Chalcedony is 
infusible, translucent, harder than flint. The 
cavities of chalky flint are often lined with this 
mineral, and filled with quartz crystals. Look 
at the surface of this flint: there are small, semi- 
lunar, white marks upon it. Those are chalce- 
dony : there is more of it. In this mass of flint you 
may perceive little bubbles of blue-grey chalce- 
dony, filling up the cavity. Sometimes calcareous 
spar collects with it, but that is less common. 
There is a black-brown coloured variety that ap- 
pears deep red when held up to the light. 

Crystallized silex is called quartz and rock- 
crystaL It is infusible, strikes fire with steel, 
stratches glass, and is insoluble in all the acids 
except the fluoric. It is harsh and meagre to the 
touch. These characters are common to every . 
variety of quartz. It also resists the point of 
a knife, when forcibly drawn over the surface. 
Two pieces rubbed together become phospho- 
rescent, and emit a peculiar odour. lT(m pyrites 
is a very common attendant upon quartz. The 
form of the crystal is commonly a six-sided 
prism, terminated by a six-sided pyramid. Here 
is a Cornish diamond^ or specimen of vitreous 
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quarto. The six sides of this pyramid are very 
easily counted." 

^'Pray tell me what vUreoics means/' said 
Frank. 

'^ Vitreous means glassy, clear, white, resem- 
bling glass. Some quartz is coloured by iron: 
here is a specimen of it from Bristol, of a red- 
brown colour. Quartz upon galena, (an ore of 
leadf) is dark grey : when the crystals are very 
small, the quartz is called granulated. Onysf 
18 a variety of chalcedony: it shows layers of 
brown, black, and white colours. Some mine- 
ralogists call it a striped camelian." 

*' These pebbles remind me of flint," said 
Arthur, " but they look too transparent." 

" They are carnelian: those specimens came 
from India, but carnelian pebbles may be found 
on our own shores. There is a kind of pebble 
occurs on the beach at Rottingdean, near Brigh- 
ton, which, on examination, proves to be agate. 
3mall masses of blue-grey chalcedony are also 
found among the flints there. Go to a little dis- 
tance. What do you think of this pictur'e.'^" 

^' It is a castle," said Arthur, ^^ I see the 
fortifications ; but what connexion has this pic- 
ture with minerals?" 

" The slab is a polished specimen of fortifi- 
cation agate: the colours are produced by in- 
termixtures of various siliceous minerals, as car- 
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nelian, jasper, and quartz. This mocha stone is 
another variety, called moss agate. Agate strikes 
fire with steel. It is quartz, with jasper and 
camelian; chalcedony and opal." 

When these had been sufficiently admired, 
Mr. C. produced the Lydian stone^ which he 
told his pupils was used as a touch-stone, to try 
the purity of gold and silver. "Flint," said 
he, " will serve as a touch-stone for silver. 
Bring a grey flint, Frank, and try these silver 
coins: if they are good silver, they will leave a 
white line on the flint, where they pass over it." 

The silver proved good, and Frank put aside 
the flint, to show his mother "the excellent 
way," as he termed it. 

" We must not omit the beautiful opaL Here 
are specimens — ^milk-white, yellow, and greenish: 
it is half transparent. Hold this white fragment 
to the light : it now appears pale yellow. Opal 
is never found crystallized : it is infusible, and 
is soluble in all acids except the fluoric. That 
is right, Helen, try an acid upon it: always 
ascertain the nature of a mineral if you can. It 
will scratch window-glass." 

" Several precious stones may be numbered 
amongst siliceous minerals. Precious garnet is 
a dark red colour: it is harder than quartz. 
Cafs eye has a yellowish lustre, and when cut, 
resembles the eye of a cat in the dark : it is 



AMBTHYST — ^PUDDINO-STONE — JA8PXB. 65 

found at Ceylon. Amethyst is of every shade of 
violet colour : it owes its tint to iron." 

'.' But the diamond,^ said Arthur, ^^ that hard 
stone surely belongs to the flinty minerals?^ 

^* There is no flint in the diamond, Arthur.**^ 

''Is this marble,^ said Helen, ''with large 
pebbles of difierent colours P'^ 

" No, the slab is called pudding-stone : it is 
composed of pebbles, held together by quartz 
ajid jasper. It comes from the neighbourhood 
of St. Albans.'' 

" Pray show me jasper," said Arthur. 

" Here are three kinds. Common jasper^ 
which is found in beds in mountains; it is deep 
red, sometimes yellow; dull, opaque, conchoidal, 
or even, in difierent pieces; it is scratched by 
quartz, and never shows a crystalline structure. 
The next is Egyptian jasper: it is found in 
great abundance near Cairo. The third is strip^ 
jasper f grey, yeUow, or greeu and red: this will 
take a flne polish." 

" We shall soon come to granite," said Helen; 
" I know that ; it is so common in the streets of 
London. 

" One of the principal minerals that form the 
rock called granite is before you. It is felspar^ 
or feldspar, one of the most abundant of simple 
minerals. It will not efiervesce with acids, 
yields with difliculty to the point of a knife, it is 
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not SO hard as quartz, and is fusible* The mofit 
common colour of felspar is flesh-red, white, yel- 
lowish, not often green or blue. This variety of 
felspar, called adularia or moonrstonej is very 
pure: it is like mother-of-pearl; a beanti&l 
pearly light may be seen, if it is held in one direc- 
tion. Let the light fall on this grey-lcidking 
slab." 

"Oh, how beautiful!" exclaimed Helen: *'what 
a variety of colours — ^green, blue, red, violet! 
What is the stone?" 

" Labrador felspar^ of which here are several 
pieces: take one to add to your coUectioti, and 
try if it is to be scratched by quart?. We Will 
npw examine the mountain rock, granUe, which 
is composed of felspar, mica, and quartz : an- 
other mineral, called cleavelandite, is sometimes 
mixed with these. Cornish granite has the black 
plates or lamituB of mica sparingly mixed: other 
varieties arc amaller grained, and more dark. 
Waterloo bridge is built with granite. London 
and Westminster bridges are constructed dtmoor 
stone, which is chiefly felspar. The crystals of 
this mineral are very plainly to be seen, imbed- 
ded in the granulated stone, especially aftet rain, 
where the surface is decayed by the action of the 
atmosphere." 

" Is this yellowish mass granite, with white 
spots aAd hollows fiUed with a red-looking earth .^^' 
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^' That is the burrh stone, or cellular quartz: 
the cavities are filled with a ferruginous clay 
earth. It comes firom France, and the best mill- 
stones are made of it. That Derbyshire mill- 
stone is not half so highly esteemed. I must 
nipt forget to show you Druid sand^tonej which 
is silex and pebbles forming a brescia, in the 
manner of pudding-stone. The Druids held it 
in great estimation, and used it as a building- 
stone. Amidets were formed of the pebbles. 
Masses are found in the shingle beds on the 
shore at Brighton. Very large blocks are to be 
seen on the Downs of Wiltshire, where they are 
called Grey Weathers. Stonehenge is of this 

siliceous or quartoso stono. Thp wliito viu*ii»iy^ 

when broken, looks like loaf-sugar.^ 

>^ Is not this mass petrified wood?^ asked Ar- 
thur : " here are all the fibres."" 

"The woody texture is preserved, but the 
vegetable matter is quite gone. The mass is 
Aom-^tone: that piece is grey, it is found of a 
yellow and several other colours. It is difficult 
to distinguish horn-stone firom compact felspar. 
The coloxnrs are deep red, grey, or green. Fel- 
spar is fusible, horn-stone is not. You like a 
sharp knife to cut your pencil with, Helen." 

" Yes, and I wish mine were sharper.'* 

" There is a slip of whet slate, or Turkey 
hone, for the purpose; and another species, called 
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Chamwaod forest-slate. The hones from Tur- 
key are the most valuable. They are to be seen 
in the ironmongers^ shops in this form, and also 
set in a frame. Razors, penknives, and other 
steel instruments, are sharpened on them. Whet- 
slate is called also novacolite. Our next minerals 
are remarkably light; will float on water; they 
will not effervesce with acids, nor yield to the 
knife. The first is polishing slate.'" 

Arthur rather hastily pronounced that the other 
was asbestus, from the silky appearance of the sur- 
face; but Helen, always mindful of the charac- 
ter of the division they were examining, remind- 
ed him that siliceous earth, not magnesian, pre- 
vailed must iu the present specimens. 

" Rub out this written word with the edge of 
the mineral,^ continued Mr. C, ^^and write again 
in the same place : it will serve the purpose both 
of knife and pounce; indeed, ponce is the French 
name for it: we term it ptimice. It is easily 
procured at colour shops. In the form of poW- 
der, it is useftil for polishing metals, sofl stones, 
and glass. Shells that have been moistened with 
a strong acid, will be improved by rubbing with 
powdered pumice.*" 

"I shall try it,'' said Helen; '^ but has tri- 
poli any connexion with pumice? we have often 
used the powder.*" 

Tripoli is also a siliceous mineral; it is sof);, 
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easQy broken, rough to the touch, coarse-grained, 
and earthy: it does not adhere to the tongue. 
Rotten-stone^ which is found in Derbyshire, dif- 
fers much from tripoli; it is darker than tripoli. 
I shall show one more mineral, and then it will 
be proper to conclude this lesson.^ 

^^ I know the smell of this red, chalky sub- 
stance,^ said Helen. 

"Very probably you may, my dear: it is a 
common ingredient in tooth-powder. Boky which 
is the name of it, has less silex in its composition 
than tripoli contains, but chalk forms no part of 
it. The firacture is conchoidal: it falls to pieces 
when put into water, with a crackling noise; air- 
bubbles also issue from it, whilst it is immersed. 
Fuller^ 8 earth is chiefly composed of silex: it 
falls to pieces in water without noise, like bole. 
Very large beds of this earth occur in various 
parts of the country. Do not fail to repeat your 
examination of the minerals I have been showing 
to you. You must perceive how much less we 
have used the acids as tests for siliceous mine- 
rals; but quartz, felspar, and window-glass, have 
been very much needed. There is your list, to 
assist your memory.**' 



SILICEOUS MINERALS, 
/^/tn^.— Colour various; fracture chonchoidal; strikes fire with 
steeL 
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'C%«r<.— -Variety of ham-stone ; the nodules often afibrd quartz 
crystal. 

CfuUcedony.'—Qrey, white, bluish, and yellow; translucent; 
gives sparks with steel. 

Qtfaff;?.— Gives sparks with steel ; resists the point of a knife ; 
scratches glass. 

Rock cry/to/.— Perfectly transparent ; crystals pyramidal and 
six-sided. 

On^;v.— Striped camelian^ or, according to some, cfialcedony. 

Cornelian, — Red, yellow, or white ; strikes fire with steel ; 
scratches felspar. 

Forii/kation agate. — Marked with angular lines. 

Most d^to.— With moss-like fibres. 

LyOan «ton«.— -Grey or black, with minute veins of quartz ; 
scratches felspar. 

Opalf (precious, J'^Fale orange; scratches window-glass; 
softer than felspar. 

Garnet, (precious,) — Red, scratches quartz. (Common,) 
brown, scratches felspar. 

Cat's eye. — Remarkable for a play of refiected light. (Quartz 
with amianthus.) 

Amethyst.-^Violet, coloured by iron. 

Puddingstone.'—Com^oaed of pebbles imbedded in siliceous 
or day paste. 

Jituper.— Red, smooth, dull; fracture chonchoidal; gives 
sparks with sted ; scratched by quartz. 

Febpar.-^Wldte or red ; compact or finable ; scratches gilass ; 
is scratched by quartz. 

^^ti&ina.— Variety of felspar ; scratches quartz feebly ; gives 
a pearly light. 

Laibrador jpar.— Surface grey; exhibits various colours; is 
scratched by quartz; scratches window -glass. 

Grani^f.-i-Composed of vitreous quartz, mica, and felspar ; 
either white or red. 

Moor «tonf.— Chiefly granulated felspar, with crystals imbed- 
ded. 
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Burrh ttone, (vesicular quartz* J^-The cavities filled with the 
red day, marie. 

Druid tand-ttone, (grey weathers,) — . Exceedingly hard ; 
quartz and pebbles. 

Horft'Stone.-'Qrey or green ; shining ; scratches felspar ; frac- 
ture conchddaL 

Whet slate. — A fine-grained variety of clay slate; jdelds to the 
knife. 

Turkey Aone.— Variety of the preceding ; soft to the knife. 

PoUshing shte. — Colour white or yellow; soils strongly; 
swims on water ; used for polishing stones and marbles. 

Pfimice.-^Porous, vesicular, fibrous, fusible; colour grey; 
rough. 

7rt^t.— Colour light brown ; softer than fluor spar ; yields 
to the knife. 

RaUen^one. — Foetid when rubbed ; yields to the knife. 

Bole, — Red or yellow ; emits globules of air in water, and falls 
to pieces. 

Fuller's far^A.— Earthy ; falls to pieces in water ; polished by 
the nail, and yields to it. 
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CHAPTER VI. 



EARTHY MINERALS CONTINUED. 

SILICEOUS MINERALS AND BARYTES. 

^^ I THINK, Frank," said Mr. C, the next time 
he invited his young friends into his study, 
^^ you can furnish us with a few examples of 
sand-stones.*^ 

"Oh yes!" replied Frank, "I have all my 
specimens ready." 

" I shall call for them in due time : now come 
and look at mica. Here are gold, brown, black, 
silver, and green plates, and spangles." 

" It looks like talc," said Arthur, " but it 
has not the unctuous feel of talc ; and this mica 
will scratch glass. How easily the plates bend! 
That black mica we saw in Cornish granite." 

" Mica or Muscovy glass,'" said Mr. C, " is 
an article of trade in Siberia, where it is used 
instead of window-glass. The elasticity of mica 
distinguishes it from talc; the edges will scratch 
quartz and glass; you can write upon it with a 
pin. Mica may be torn apart." 
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** I should have taken these gold-coloured 
ispangles for real gold," said Arthur. 

^^ As many persons have done, to their own 
injury. There is a part of the hill at Malvern, 
called * The gold mine.' A former owner, who 
supposed the mineral was really gold, put him- 
self to much expense in order to raise the sub- 
stance, before the mistake was discovered." 

^^ What a disappointment!" said Helen. ^^ Is 
there any certain means of distinguishing gold 
from yellow mica ! " 

" Yes, Helen, as you will know when we turn 
our attention to the metallic minerals. The next 
dark mass is basalt: it occurs in the coal dis- 
tricts. In the vicinity of Birmingham, and at 
Dudley in Staffordshire, the hills are formed of 
basalt. It bears the name of rowley rag in that 
quarter. The streets of Birmingham are paved 
with it. The hexagonal columns in Ireland, are 
remarkable specimens of basaltic rocks, called 
thd^ Gianfs Causeway. The fracture is con- 
choidal, the lustre glimmering, owing to the very 
small black crystals in the mineral. It is opaque, 
brittle, not easily frangible, scratches glass, and 
strikes fire with steel: cavities in the rock are 
often filled with calcareous spar. Clay slate^ or 
argillite^ is a widely-extended mineral, forming 
beds in the cliffs of Cornwall, and in the moun- 
tains of Westmorland. The colour is bluish 
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grey: slate is sonorous when it is struck by a 
hard body. Slate quarries afford us many varie- 
ties. Talcoae slate is a silvery grey substance, 
unctuous to the touch. Mica slate is composed 
of quartz and mica : it is not common in thk 
country, but occurs sometimes in the Scottish 
mountains. Wa^i is said to be allied to basalt: 
the colours are reddish, greenish, grey-brown, 
and even black. It is usually rather soft, and 
resembles indurated clay, with a ferruginous ap- 
pearance and slaty structure. Here is a speci- 
men. Prehnite is a more interesting mineral, 
but in appearance only: it will neither afford us 
roofing slates, nor writing slates. The crystals 
are very pretty, diverging from one point in a 
fan-like form : they are often green. Prehnite 
is scratched by quartz; scratches glass with 
ease." 

^^This shining, smooth, black substance, is 
tmt/tmaKne: it also occurs gree^, blue, brown, 
and red. The crystals are striated. It becomes 
electrified by gentle heat. The next is common 
schorl: it forms entire rocks. The colour is 
velvet black, and shining : it scratches quartz. 
These little grotesque figures come from China, 
where they are cut into these forms. The 
stone is called agalmatolitei ordure stone: the 
colours are flesh-red, green, with veins of brown 
or blue. You may frequently see the figures in 
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shops. It is considered a variety of steatite, 
but it contains i^o magnesia; and silex is the 
chief ingredient in the mineral. Zeolite is a 
v«ry pretty mineral. The colours are white, 
red, or green: it intumesces under the action 
of the blow-pipe. Now, Frank, bring forward 
your sand-stones. You found some n^ill grit 
also, the other day. Of iron Bcmd and green 
sand we have a sufficient supply. I have some 
of the coloured, as well as the fine white sand, 
from the Isle of Wight. Flexible sand-^tone is 
rare." 

*^ How lively the colours of these sands are!" 
sidd Helen : " red, green, pink, brown, yellow. 
They will scarcely hold together." 

" Yet, feeble as they appear," said Mr. C, 
^^ they are formed of a very hard substance, I 
mean, quartz ; and in a loose state, are capable 
of effecting the destruction of vegetable and ani- 
mal nature. Grains of quartz form the sitnds of 
the deserts, and the sea-shores. Travellers, and 
even whole caravans, have been overwhelmed by 
immense coliunns of moving sands, which tra- 
verse the deserts of Afirica. In our own country, 
a aand^lood is little less destructive than the 
fury of the sea. In the year 1769, a sand-flood 
occurred in Aberdeenshire, which overwhelmed 
a large district. The wind catches the sand, and 
finding no impediment, pours it in one continued 
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stream over the adjacent country, burying houses 
and trees in its ruinous course. One part of the 
Norfolk coast is liable to similar disasters." 

<^How frightful it must be!" said Helen. 
^^ Cannot the progress of the sand be stopped?*' 

^^ Not while the wind continues. A barrier, 
however, has been given, by which the sands 
may be permanently fixed. Indeed, it was the 
unwise removal of this simple yet powerful re- 
strainer of the moving sands, that principally 
caused the inundation. I will show you a spe- 
cimen, and I think you will not consider one 
unworthy a first place in your collection of 
plants." 

Helen opened a long paper parcel, on which 
was written, arimdo arenaria^ sea maUgrass^ 
marram^ English bent star; a tall plant, with 
woody roots and grassy leaves, the long stalk 
bearing a thick spike. 

^^ Can this reedy grass be the barrier you 
mean, sir.^" 

^^ And a most effectual one. The plant grows 
only in pure sand* A single plant will collect 
and fix the sand around it into a hillock, which 
increases to a large mound, and thus forms a 
barrier to the waves. As the sands fix, the 
plant disappears; the great end for which it is 
apparently placed there being effected. It is 
this plant that binds the /sands on the shores of 
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Holland, and is the chief defence of the country 
against the encroachments of the sea. Elymu^ 
arenarvua^ sea lym^-ffrass, is another most 
valuable plant for the same purpose, and is 
abundant on the coast of Norfolk, where it lends 
its aid in resisting the waves of the German 
Ocean. So far back as the reign of Elizabeth, 
an act was passed, prohibiting the use of the 
roots as fuel ; and another to the same effect, in 
the time of George the Second*." 

^^What an interesting plant!" said Helen: 
^^ I shall prize this specimen; and I will write 
down the account we have heard, lest I should 
forget any part of it." ^ 

^^ Do so, my dear: it is one, among the nume- 
rous instances, of the wisdom and beneficence of 
the Creator, in whose hand a feeble reed, that 
bends under the blast, is converted into a ram- 
part, to which man securely trusts." 

^^ What name do the Dutch give to the plant?" 
asked Arthur. 

^* In Holland it is called helm : in the High- 
lands of Scotland, it is known by the name of 
murah. Destructive as we find these sands 
may become, they nevertheless afford a most 
useful material as building-stones of various 
kinds, and in combination with an alkali, the 

* Knapp*8 British Grasees. 
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substance greatly contributes to oui^ convenience 
and to our daily comforts. It is ornamental as 
well as useful." 

^^I cannot think how silex can be ornamental," 
skid Arthur, ^^ unless you refer to those fine 
transparent crystals that might truly adorn a 
mantel-piece. But how does it increase our 
Comfort?" 

" Indeed!" said Mr. C. " What renders our 
apartment at once airy, warm, and light, but 
gldss? What is more beautiful than glass of 
all forms, sparkling in the light, and coloured 
with various hues, that we see in the shops in 
London.^ What is that little magnifier, that 
has lent you such powerful aid in discovering 
the hidden beauty of a moss$ and made you ac- 
quainted with the unseen wo&ders of a stone .^-^ 
Quartose sand and soda melted together." 

** How foolish," said Arthur, " that I could 
not recoUect glass ! But how is glass cdoured 
so finely?" 

" Generally by the metals. Iron gives a 
green colour; leady yellow; cobdlt^ blue; goU^ 
red ; and manganese^ purple. The fine white 
and pure sea-sand from liyim in Norfolk, and 
the Isle of Wight, is in great repute for glass- 
making. The process will amuse you, when you 
are acquainted with the various metallic oxides 
that are used to colour the material." 
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^^ What an admirable invention!" said Hdes. 

^^ If the old account be true, it is not the 
invention of man, although it shows the advan- 
tage to be gained by observation. It is said, 
that some sailers having kindled a fire of dry 
sea-weed on the sandy shore, percdved that the 
sand had run into a dear transparent body, in 
the place where the fire had been made. The 
sea-weed contained soda: you know where the 
other ingredient was?" 

<< Yes, the sea-sand was silez, and being melt- 
ed by heat, they formed the glass." 

^^ The sandstones will conclude the division 
of siliceous minerals. Are you acquainted with 
ady other earthy minerals ?" 

<^ With two other divisions — ^the magnesian 
and the eatcareotisJ*' 

^^ There are several kinds of sand-stones," con- 
tinued Mr. C; ^^ the finer sort, called firee-stone, 
or »liceous sand-stone, contains silex and mica: it 
cuts fireely in all directions, and is used for archi- 
tecture. Micoiceous sand-stone has a slaty struc- 
ture : it contains some day. MiUstone grit is a 
coarse-grained sand-stone, consisting of siliceous 
particles of various sizes, often large enough to 
give the rock the character of a pudding-s^ne. It 
is harder than the other sand-stones; the colour 
is red, or light grey ; the parts are cemented by 
clay* When the sand-stone is very hard, it is 
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called grindstone : a bed of stone of this variety 
occurs on the south of Newcastle, at Gateshead 
Fell, above sixty feet in thickness. Great Bri- 
tain, and even the continent, is supplied from 
this place chiefly. The softer parts of the bed 
are used for filtering stones.'" 

" I perceive,"' said Helen, " that Frank's 
specimens answer to the description; but you 
mentioned these sand-stones as rock.'^ 

" They do indeed form a series of very ex- 
tensive beds, beneath the equally wide-spread 
coal formation of Derby, Nottingham, and Staf- 
fordshire; extending to the northern border of 
the island in Cumberland, Northumberland, and 
Durham. Can you remember the name of the 
rock in which gypsum is met with?" 

" Red marley or new red sand-stone.'*' 

^^ The mass before us is old red sandstone^ 
coarse grained and micaceous ; the colour is 
usually dirty iron-red, or dark brown; it con- 
tains quartz, felspar, and mica. When clay 
beds accompany this rock, it often affords a very 
fertile soil. The summits of mountains of this 
formation, Helen, are usually covered with 
mosses.'" 

^^ What part of England is noted for old red 
sand-stone?'' asked Helen. 

^^ It rises into lofty mountains, in the counties 
of Hereford, Monmouth, and Brecknock; but 
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we have entered the bounds of geology. One 
more division will conclude our study of the first 
class, which, you will recollect, is composed of 
earthy minerals. I will mention here an earthy 
mineral, which, from its great weight compared 
with others of the class, has been named barytes^ 
from a Greek word, signifying heavy. Sulphate 
ofbaryteSy or heavy spar, is crystallized in a 
tabular and prismatic form ; large stellated masses 
are found in the blue clay in the Isle of Sheppy ; 
they resemble calcareous spar. The carbonate 
is not so common. Here is a mass of clay with 
the crystals forming upon it; and a specimen of 
the tabular form, with white, opaque crystals. 
The base is metallic. Cawks and bolonian-stone 
are sulphates of bary tes."" 



SILICEOUS MINERALS. 

Mica. — Elastic; yields to the knife; smooth, but not unc- 
tuous. 

Basalt. -'SaaichB fluor-spar and glass ; breaks with difficulty; 
yields to the knife. 

ArgiUUe, (clay tlate. J^Yielda to the knife ; blue or grey. 

Talcote «/(8te.-— Unctuous ; silvery grey. 

Mica slaUy (micaceous *c/m^>-Texture slaty, with garnets 
often imbedded. 

FToc^e.— Texture slaty ; rather soft ; colours grey, greenish, 
Itfown. 

PrMiiK^.—- Scratches glass with ease ; is scratched by quartz ; 
greenish. 
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Taurtnaline.'^BlExk, smooth, striated; crystals in prisms; 
scratches quartz with difficulty. 

SchorU — Colour velvet-black; yitreous; scratches quartz. 

Agaimaiolitey (Jigure ftone.^-— Allied to serpentine. 

Ze0ii<f.**»lntm[nesces ; edour white^ red, aud green. 

Flexible tand-'Stone—From Brazil. 

SoHd^torte — Micaceous sand-stone ; slaty structure. StRceout, 
chieflyquartz. 

MiU-^tone grit, — Coarse grained ; grey or red ; often vesicu- 
lar. 

Red tand-^tonC'^ltoti'ireA or dark brown'; ooAMe or fiie* 
grained; micaceous. 

Sulphate of Baryiet.'^Hea.yy spar; yields to the knife; de- 
crepitates ; often white, opaque, tabular. 

^feUtitoi.— Crystals prismatic ; specific gravity above 4. 
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CHAPTER VII. 



EARTHY MINERALS CONTINUED, 



ARGILLACEOUS MINERALS. 



« 



I DO not expect so much pleasure from the 
minerals of the cUy division/' said Helen, ^^ as 
I had from those of the calcareous and siliceous 
kinds." 

^^ Do not give way to prejudice, Helen/' said 
Mr. C ^^ I shall show you argUUa^ atj as it is 
also called, dlumina, in very heautifrd forms. 
Like lime earth, it is fcmnd «o ecMBtain a metal. 
The plastic pzincipleafidl clays is the altsnuma: 
clays, however, contain much siliceous «avth. It 
is the tfharacter of clay to become plastic or 
kneadable widi water. Common brick day may 
be polished, by rubbing the nail upon it. It is 
often mixed with sand and iron. When the 
fonner prevails, it is fit -for building bxidcs, but 
too much iron causes them to harden in bummg, 
when they become useless masses, called cJmhers. 
Potter's clay is blue, sometimes ash-gr^; it 
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feels unctuous and smooth. They are all before 
you. The other specimen is the London blue 
clay : it is very tough, and sometimes partakes 
of the nature of marie, which contains calcareous 
earth; the clay will then eflFervesce with acids. 
Altrniinay or argillaceous earth, is an ingredient 
in most soils. Loam is the base of fertile soils. 
Marie is employed to enrich poor soils. Some 
marie is calcareous, and is then called calcareous 
marie.'' 

^' Has that old picture any connexion with 
clay?" asked Helen: "it seems the view of 
an old ruined castle, with the walls and ramparts 
half destroyed." 

"On a nearer examination the illusion will 
vanish," said Mr. C, " and nothing will be seen 
but irregular marks. This is Florence marble^ 
a compact marie, from the vicinity of the Amo. 
Our own Cottam marble^ which is found near 
Bristol, is another curious formation of marie 
stained by iron. It occurs in broad slabs; the 
top has lines resembling the sky, in drawings; 
the lower part is like water, one might fancy that 
is a boat, and the cliff seems hung with ivy. 
Here are Brazilian and Scotch topaxea^ oxjluate 
of alumina. You have met with the fluoric 
acid and Ivme.^^ 

" Oh yes! fiuate of lime, the beautiful fluor- 
spar.'* 
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^^ These Scotch topazes, or Caimgorum stones^ 
so called from the mountain in Aberdeenshire 
where they are found, are a yellow-coloured rock 
crystal, which resembles the real topaz. Phos- 
phate of alumina^ or wavellite, is a beautiftil 
mineral. It often occurs in a botryoidal form ; 
the protuberances are white or pale green. Look 
at those fractures with the glass; the crystals 
diverge firom the centre in a fan-like form. It 
scratches felspar. It is also called hydragHlite^ 
from the great proportion of water that the crys- 
tals contain. Corundum will prove to you how 
hard an aluminous mineral may be, that is nearly 
all argillaceous earth. It is of various colours. 
.Take a specimen of that yellow-white variety; 
it is sometimes red-brown. Corundum scratches 
quartz with ease. Sapphire is perfect corundum. 
The colour of the crystals is blue of various 
shades, sometimes red, white, or greenish-yel- 
low. Emery is nearly allied to corundum: it 
is extremely hard, and will scratch any stone but 
the diamond. It is found in masses in moun- 
tains: the colour is blue grey. That is coarse 
emery : powdered emery on paper is well known 
for domestic purposes; with oil, it polishes 
metals.'* 

^^ What a beautiful stone T said Arthur, as 
Mr. C. took out a specimen of lapis lazuli, or 
azure stone : ^^ it looks rather like ultra marine 
in colour. " 
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<^And these gold spots upon the surface," 
said Frank, ^^ look so very fine." 

<^ Those spots are nothmg more than iron 
pyrites," said Mr. C, ^^ which often are asso- 
ciated with the mineral. Azure atone loses its 
colour with nitric acid. The term lazuli is de- 
rived from the Arabic word ctxuly heaven, the 
Mue tint being sometimes the colour of the sky, 
Persia, China, and Bucharia, afford the stone.— 
Our lesson has been short this morning, but it 
will be best to defer entering upon the second 
of our classes till to-morrow. I ought to have 
told you that ultra ma/rvne^ a beautiftd blue 
colour, is prepared from azure stone. It is said 
to have received that name, from having be^ 
brought beyond sea." 



ARGILLACEOUS MINERALS. 

Patterns c/!tiy.— Plastic, unctuous, smooth; yields to the naiL 

Zoam.— Varies in quality and colour. 

iH arts.— ArgiUaceous, calcareous, or bituminous. 

Florence fnarU?.— Compact marie with irregulBr marks. 

Cottam marble.^-Matle stained by iron. 

Topaz.— Scratches quartz with ease ; colour yellow. 

WaveUiUy or hydragHMe. — In round balls; crystals radiated. 

Cortffc<}f«m.— Colour green, grey, or red ; scratches allminends 
but the diamond. 

Sttpphire^ (perftd corundum.)— Blney sometimes colourless. 

Emery, (gramtbted corundum. J-^Colom hlvLe-ffey ; fracture 
uneven; glistening. 

Azure ttoncy or lapit &urtilt.^Lofles its colour with nitiic add ; 
Aequeady vdned with inm pytitei. 
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CHAPTER VIII. 



CLASS n.— CX)MBUSTIM-E MINERALS. 

Gcmibciitible with or without flame, ttid (except the diamond) 

yield to the kni^ 

^^ What an odd collection there is on the table 
to-day,^ said Arthur to Helen : ^^ I just looked 
into the fftudy, and there were coals, pitch, sul- 
phur, something in a phial, and a diamond: 
would you think it ? I believe it is only placed 
there to try our skill." 

<< But are you sure that you saw a reid dia^ 
mond ?*" said Helen : " rock crystal is very 
dear 'and beautiful. Mamma says she has solne 
Bristol stones that are like diamonds; and I 
know they must be quartx'' 

" Very true, Helen,'' said Mr. C. who had 
entered the room unperceived; ^^but my £a- 
mond will cut your quartz, ot any other mine]*ai, 
for it is the harde&ft of substances." 

How can the beh^tiM ^m^ond in akiy way 
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agree with common coal and sulphur? both 
which will bum, I know.'' 

" Because,'' replied Mr. C. " the diamond is 
a combustible substance ; and if it is enclosed 
in iron, and subjected to a degree of heat that 
will melt copper, it vanishes and is converted 
into carbon. In pure air or oxygen gas it bums 
with a brilliant light. Let us go and examine a 
rough diamond. The colour of that before you^" 
continued Mr. C. ^^ is pale grey. The diamond is 
also found with a polished surface ; the form of 
the crystal is an octahedron : it is also found of a 
brown, green, rose-red, and blue colour. The 
diamonds of India are met with in the Ghauts 
mountains imbedded in gravel. They occur 
also in the island of Borneo, and in Brazil. 
Very recently some diamonds have been found 
at the foot of the Ural mountains in Russia, 
in the soil that contains gold-dust. Draw this 
pencil across the piece of window-glass on the 
table." 

" It is cut quite through," said Frank : " now 
I know how the glazier made the pane of glass to 
the size of the window-frame." 

^^ Let us tum to a mineral more extensively 
useful than the costly gem you have been ad- 
miring. You will scarcely know its appearance 
in this great mass. It is, you will find, soft, 
shining, sectile ; and soils the fingers." 
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^* It is hlack4ead^ said Helen. ^' I know it 
by the dust I have scraped off: it is like that 
used to polish stoves and keep them from rust.^ 

^^ Black-lead, or, properly speaking, plum- 
bagoy (for it is quite distinct from the metal, 
leadj) is composed of charcoal, with a small por- 
tion of iron. When exposed to an open fire, it 
bums without flame or smoke. The best plum- 
bago is found at Borrowdale in Westmorland/^ 

^' Arthur is desirous to see the contents of 
that phial, which is frdl of petroleum. It is 
found in Colebrook Dale, Shropshire ; and in 
many foreign countries. In some parts, petro- 
leum is used instead of common oil for lamps. 
There is another mineral oil, called naptha, that 
is sometimes applied as a remedy for bruises. 
The Russians are said to take it as a cordial. 
Naptha is more fluid than petroleum."" 

^^ I thought this shining, black substance, had 
been pitch; but it looks different.^ 

Asphaltum is a mineral pitch, so called from 
the lake in Judea where it is found. With this 
substance the bricks were cemented in building 
the far-famed city of Babylon. It occurs in 
Cornwall, and abounds in Trinidad, where there 
is a lake of asphaltum, three miles in circum- 
ference. In the West Indies it is applied to the 
bottoms of ships, to prevent the attacks of the 
ship-worm. Now try if my description corre- 
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sponds i^^ith the specimen in your hand, Arthur. 
Asphaltum is brittle : the fracture is somewhat 
conchoidal, and finely polished : it melts easily, 
and takes fire; but, when pure, does not soil the 
fingers. It is a good specimen : keep it. 

^^ That well-known combustible mineral is the 
comfort of our lives in winter. We, who dwell' in 
these northern climates, where damp or cold pre- 
vail for more than half the year, can scarcely be 
sufiiciently thankfiil to the bounty of Providence, 
which has presented us with such unfailing sup- 
plies of ftiel, in that great store-house, the earth. 
Useless would be costly ftimiture, and dwellings 
ornamented with marble and alabaster, when the 
cold of January bites the ground, or the dripping 
fogs of November chill our frame, if no cheerful 
blaze in the fire-place enlivened the room."" 

^^ I would rather see a fine fire than even 
tiree-marble round the chimney without it,** said 
Helen. " Portland-stone will do for me : I do 
not care for costly things.'* 

" Try if you can describe common coaly" said 
Mr.C. 

^^ I do not think it has any particular form.^ 

" Yes it has, Helen," said Frank; " common 
coal is a cube : mamma made me see that*" 

^^ That is the general form: perhaps you will 
not agree with me when I say that it does not 
soil the fingers ; which is, however, correct, for 
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the soil is owing to a mixture of charcoal with 
the mineral. It is black, shining, brittle, easily 
frangible, and of a thick slaty structure. The 
species you have taken up is canneUcoah The 
conchcndal fracture is very evident : it flies into 
fragments, and bums with a bright flame. Some 
cannel-coal will bear polishing : it is made into 
various ornaments. You will scarcely distinguish 
it from^^, which lies beside it. The fracture of 
jet is also conchoidal : the colour velvet black. 
It will scratch amber, and is scratched by jasper. 
It becomes electric by friction.^' 

'^ But this is only wood," said Arthur, taking 
up a piece of Bovey coai: '^ it is brown, and 
gives way easily to my knife.^ 

^^ That species comes from the foot of Dart- 
moor: it is Bovey coal. Staffordshire-moar 
coal also is little else than the remains of wood : 
it produces wood-ashes if slowly burned. It di- 
vides into rhombic forms, blunted and varie- 
gated: in texture much like wood. 

^^ This species will please you : it is glance^ or 
peacock coal. There are several kinds : the best 
is called anthracite. It bums without sulphu- 
reous vapour. The metallic lustre is very fine.'' 

" Here is a little tray full of brown dust," said 
Frank. 

" It is Cologne emih^ a variety of earthy 
brown coal. Large beds of it are met with near 
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Cologne in Germany, and likewise in Holland. 
It is used to adulterate snuff; and as a colour for 
painting, for which purpose it is kept by dealers 
in colours. 

^^ There is a possibility that you may find 
some specimens of amber, for it occurs in gravel- 
beds near London. Try if sulphuric acid has 
any effect upon it. Sometimes amber is found 
with insects inclosed in it. When rubbed, it is 
strongly electrical." 

^^ The acid does attack the amber," said Ar- 
thur; " and it may be scratched by a knife." 

" Artificial amber may be made thus : — Tie 
up, in a fine muslin bag, the yolk of an egg, care- 
fully freed from the white, and suspend it in a 
warm place. In about a month it will acquire 
the appearance and some of the qualities of 
amber; becoming hard, transparent, electric^ 
and capable of receiving a fine polish.^ 

" I will try that experiment," said Helen, " it 
is so easy." 

^^ You are all acquainted with the common 
mineral with which my list of combustible sub- 
stances will conclude ; I mean sulphur. That 
specimen is native sulphur, firom Spain. The 
other is volcanic sulphur, of a pale-green colour, 
from Italy. That roll of sulphur, or brimatanef 
is manufactured. The acid called sulphuric h 
procured firom this mineral, which abounds in 
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the ores of metals, as in iron pyrites. With iron, 
sulphur forms green vitriol ; with copper, blue 
Titriol; with zinc, ti^&t^^ vitriol ; and with cobalt, 
red vitriol. 

** Now, Frank, hold this roll of sulphur in 
your hand for a minute." 

^^Oh, what a snap! The roll is broken. 
That is curious !" 

" Sulphur easily melts,*' continued Mr. C. 
^^ to a brown, transparent fluid. If it is then 
poured into warm water, it becomes plastic, and 
will take very clear impressions of medals, coins, 
or seals. If sulphur is suffered to cool gradu- 
ally, it crystallizes in fine, needle-like figures. It 
is best to heat it in an iron ladle. It takes fire 
readily, and bums with a blue flame." 

^^ How small the class of combustible minerals 
is, compared with the earthy class," observed 
Arthur. 

" There are a few other minerals belonging 
to it,'' replied Mr. C. " which I have not alluded 
to ; for it is not my intention, as I have already 
noticed, to describe every species. The coal 
formation in this country must be interesting 
to all mineralogists who are desirous of knowing 
something more of a mineral than the mere out- 
ward appearance of it. The coal-field of the 
north-east of England extends over a great part 
of Northumberland and Durham. The chief 
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mines are situated on both sides of the river 
Tyne, not very far from its banks. Lancashire 
affords another coal-field: a third occurs in 
Derby and Nottinghamshire. Whitehaven coal- 
field extends along the coast, to St. Bee'^s Head ; 
and a large formation occurs in Yorkshire. MM- 
stone grit J mmmtain or carbonifertyus lime- 
stone^ and old red sandstone, are found accom- 
panying the coal-measures, or fields." 

^^ We do not know moimtain limestone^'' said 
Helen. ^^ I like the name of any formation that 
belongs to the hills." 

^' I shall show you the rock before we con- 
clude : it is noted for fossil remains." 



COMBUSTIBLE MINERALS. 

Z)tamoiuf.— The hardest of all mineral bodies ; cuts all other 
mineralB ; bums entirely away. 

Plumibago, (graphite or black-lead,) — Stains the fingers ; leaves 
a black streak ; sectile ; soft. 

Petroleum (rock^oU,) — Swims on water; inflames easily. 

iVop^fto.— Perfecdy fluid and shining ; exhales a pleasant 

odour. 

^jlpAoftum.— Black ; brittle; melts easily; fracture con- 
choidal ; does not soil when perfectly pure. 

Common coaly (Newcastle coal.) — Brittle; frangible; shining 
black; structure slaty. 

Canfif/-eoa/.— Bumf with a bright flame ; flies into fragments ; 
fhicture oonchoidal ; takes a fine polish. 
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Jet. — Colour Tdvet black ; fracture condundal ; resembles 
cannd coal ; bums with a greenish flame. 

Bovey coo/.— Dark brown ; bums with an unpleasant odour. 

SU^ordshire-moor coo/.— Divides into rhombic pieces ; texture 
like wood. 

Glance coal; peacock coo/.— Shining and iridescent. 

Cologne coal.^'VvAt^ of brown coal (Cologne umber,) 

^f»«i^.— Soluble in sulphuric add only. 

iS'M^pAtfr.— Mdts easily ; bums with a suffocating odour ; crys« 
tals in needles. 

NoTE..»In the upper beds associated with Newcastle coal, 
portions of hard, black ha9aU are found. From this stone, the 
andent Kritons formed the heads of their battle-axes, called 
ceH$, Barbed arrow-heads of flint are often found on the moors, 
and are called elf-holts. 
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CHAPTER IX. 



CLASS III.— SALINE MINERALS. 

Soluble in water ; yield to the knife ; taste sapkL 

^< We shall attend to the third class of minerals 
this morning,'^ said Mr. C: " can you recollect 
what they are called ?^ 

^^ Saline minerals," said Arthur ; ^^ and then 
we shall begin the metals. I wish very much to 
know something of them." 

" You will easily learn to recognize the mine- 
rals comprehended in the third class : it contains 
many substances that are in general use.'"* 

^< We shall hear of common salt," said Frank; 
^^ but I do not see any common salt upon the 
table." 

What do you think of those fine cubes .^" 
I think they are calcareous spar — no, fluor 
spar, which has its crystals in cubes. 

" But what have we to do with lime-earth now? 
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You know that fluate of lime ranks among the 
earthy minerals. 

^' The characters of saline minerals are these: 
soltcble in water; taste sapid; yield to the knife. 
This is the alkaline salt called soda. Its base is 
metallic, and is termed sodium. Soda with mic^ 
riatic acid, is mtmate of soda^ or common salt. 
It cystallizes in cubes. There are large speci- 
mens on the table, Frank." 

^^ But they are red and grey: that salt is not 
like our table-salt.*" 

** The crystals are in their native state. Salt 
for household use is purified. Soda and carbonic 
acid form natron. It is found in lakes in Egypt. 
The water is evaporated by the heat of the sun, 
and the natron is left in crystallized masses. Soda 
with sulphuric acid forms Glauber's salty which 
is very common in mineral waters. The crystals 
are six-sided prisms. It also occurs in a solid, 
crystallized form, in Persia and other countries. 
On exposure to heat, the water of the crystals 
fuses; and the salt swells or intumesces. 

^^ Borate of soda, or bora^^ is formed of sul- 
phuric acid and soda^ and the boracic acid. Ex- 
posed to heat, it swells, boils, and becomes an 
opaque, porous mass. Native borax is called 
tincal: there is a specimen, yellow or greenish- 
white. The crystals have the power of double 
refraction. This salt, in a purified state, is used 

p 



98 EPSOM SALT — ^NITRB — SAL AMMONIAC. 

in medicine. It is also very useful in fusing 
metallic ores, by the blow-pipe. It comes from 
the East Indies. 

'^ Epsom scUt, or sulphate of magnesia, ia a 
valuable salt for medical use. The taste is cool 
and bitter. It crystallizes in four-sided prisms. 
Epsom mineral-water contains a considerable 
portion of this salt, whence it derives its name. 
It is also found native." 

^^ I know the next salt, I think,^ said Arthur : 
" it is saltpetre. '^ 

^^ You are right ; saltpetre, or nitre, is com- 
posed of nitric acid, and an alkali called potash, 
which has a metallic base like soda, and has re- 
ceived the name of potasium. In warm coun- 
tries, particularly in the East Indies, Spain, and 
Naples, nitre is found on the ground in flakes 
and in capillary crystals. This salt deflagrates^ 
or breaks out in flame, when laid on very hot 
iron, or on a red-hot coal : it may be known by 
this peculiarity. Nitre forms the principal part 
of gunpowder. 

^' Mwriate of atmMmia, or sal ammoniac, is 
found native in the lava of Etna and Vesuvius. 
That dear white mass is the salt artificially pro- 
cured. Sal ammoniac, rubbed with quick lime, 
emits a pungent odour. Ammonia itself is a gas. 
The four next are metallic salts. Green vitriol, 
or sulphate of iron of an emerald green colour : 
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the crystals are rhomboidal. It is found in iron 
mines with pyrites, and is formed from the de- 
composition of this mineral It is also pulveru- 
lent and pearly. The taste is metallic. Great 
quantities are manufactured. Copperas^ as sul- 
phate of iron is often called, nut-galls, gum- 
arabic, and water, form that useftd liquid, wriU 
ing ink. Stdphate of copper, blue vitriol, is 
another very common metallic salt." 

^^ I have ofVen seen these bright blue pieces in 
the colour-shops, and the green ones too ; and 
lumps of yellow and orange earthy looking 
things,^ said Frank. ^^ I am glad to know what 
they all are.'* 

« We shall notice them in due time,^ replied 
Mr. C. '^ Blue vitriol is also manufactured, but 
it is found in native crystals. Dissolve some of 
it in water; dip the end of that steel bar into the 
water ; now leave it, and light the wax candle. 
This white salt, like loaf-sugar, is xinc and sul- 
phuric acid, mlphate of xiric or white vitriol. 
Before the flame of a candle it swells and bub- 
bles. I shall leave you to discover if the other 
sulphates are influenced in the same manner." 

'^ But is it found native V^ 

^^ Yes ; both native and crystallized. The 
colour is o^n a greenish white. Sulphate of 
cobalt, red vitriol, is less common. The colour 
is pale red. Some mineralogists place these 
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metallic salts among. the minerals of the class^ 
metals. But they have entirely lost their me- 
tallic character, and firom their solubility in wa- 
ter, more properly rank with the saline minerals, 
according to the opipion of others. Now look at 
the steel bar again.^ 

^^ It is covered with copper I How can that 
be ? Yet it is the same bar, I am sure/' 

'^ Consider a little. You dipped the bar into 
a solution of sulphate of copper. Now, sulphuric 
acid will leave copper to attach itself to iron: the 
steel bar, therefore, took up the acid ; and the 
copper, in a metallic state, is left upon the sii^- 
face of it. I have one more salt to notice : it is 
native alum^ or sulphate of alv/mina. Small 
quantities only are produced naturally. It is 
manufactured firpm a black, slaty substance, call- 
ed shale. It is soft to the knife. Beds of greyish 
black shale occur at Whitby in Yorkshire, of un- 
known thickness. 

^^ I shall not give you specimens of these salts, 
as they are easily procured, and it will be more 
beneficial to collect them yourselves ; always re- 
membering that they are formed by art, and re- 
semble the same minerals in their native state, or 
nearly so, in point of chemical properties. The 
methods by which they are artificially produced 
will be very interesting to you ; but the process 
belongs more to chemistry than to mineralogy. 



THS BLOW-PIPS. 101 

I can, however, spare you a specimen of native 
rock-salt; and you must recollect that salt is 
found with new red sand-stone." 

'* And gypsum too," said Arthur. " I re- 
member seeing the specimen that had the two 
minerals in layers." 

^* At Northwich in Cheshire, the beds of 
rock-salt are upwards of three quarters of a mile 
wide. The salt of these mines is frequently of 
a reddish hue, arising firom a mixture of iron. 
Whole mountains of salt occur in Africa. It 
abounds in Spain. The most extensive deposit 
of rock-salt is at the northern extremity of a 
branch of the Carpathian mountains, in Poland, 
not fiur from Cracow. I will read a description 
of the mine, when we meet at tea. Now point 
out to me the different salts, as I read the names 
from this list, * 

« Very well remembered," said Mr. C, when 
he had concluded ; ^^ and as our lesson has been 
somewhat short, I will show you the use of the 
hlow-pipe." 

<< I am glad of that," said Arthur : ^< I have 
often heard or read about a blow-pipe." 

^^ When a mineralogist wishes to examine a 
metallic ore, he generally has recourse to heat^ 
MMkd to his furnace, which will perform, in a small 

* See the end of the chapter. 
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way, the same operation as the furnaces for smelt- 
ing ores. This pocket-furnace is the blaw^pipe, 
A piece of thick wax-candle, and his own breath 
instead of bellows, are all that is needed 

^^The blow-pipe, you perceive, is a hollow 
tube of glass or metal, seven or eight inches 
long, tapering to a point, having the lower end 
bent to one side. The larger end bemg placed 
in the mouth, the air is blown through the pipe, 
against the flame of the candle : a degree of heat 
may be thus obtained, equal to that of a smith's 
forge. The tube is to be held in the right htaid. 
In the left, a piece of charcoal, which serves as a 
support to the mineral that is to be examined, 
must be held near iiiejlame of the candle, so that 
the pipe may convey it to the charcoal. If the 
mineral be a metallic ore, the fragment should 
not exceed the size of a pea: if an earthy one, 
the size of a pin's head is suflicient. A small 
cavity should be made in the charcoal, to lodge 
the piece of metal. These little forceps are often 
used for non-metallic minerals ; but close-grained 
charcoal is the best support for those that contain 
metals." 

" Your forceps are tipped with silver, I think, 
sir," said Arthur : ^' if the blow-pipe causes such 
a great heat, will not the points of the forceps 
be melted ?" 

'^ In a short time you will be able to determine 
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the nature of the substance yourself. But let 
us try our little furnace. Some dexterity is 
requisite in directing the current of air, that the 
flame may be driven vlpon the mineral, and a 
strong, regular heat maintained : the blue co- 
loured flame is always the most powerftil. To 
reduce the oxide of lead, or redJead^ as it is 
commonly called, i» • very easy trial of skilL" 

^^Can this red powder be turned into real lead?*^ 

^^ You shall see. I place some of the red-lead 
upon the charcoal; and now I am going to force 
the flame of the candle upon it, by blowing 
through the tube." 

'^ The charcoal is red-hot already,^^ said one. 

<< I see little balls of lead !" exclaimed Helen. 

^'And there they are upon the plate," said 
Mr. C, throwing them off the charcoal. ^^ Now 
we will reduce a metallic ore.'' 

Mr. C. must know best, thought Helen, as 
he took up a piece of sparry iron ore^ and broke 
off a firagment ; yet it seems strange to take 
pearl spar and call it iron ore. 

After subjecting the mineral to a red heat, 
It was placed on a plate, and Mr. C. gare Helen a 
magnet. 

^' Apply the magnet to the mineral in the 
plate," said he. 

The particles clung instantly to it, to the sur- 
prise of the young people. 
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'^ I saw your look of incredulity, Helen,^' said 
Mr. C, smiling: '^ indeed, I believe you thought 
that I had made a great blunder. I give you crecKt 
for your humility and good sense, in waiting till 
the end of my operation. Pearl-spar, which you 
recollect is magnesian carbonate of lime, with a 
very small portion of iroUj passes into brawn 
spar, which is apathosef or sparry iron are, or 
carbonate of iron, which contains sixty-six parts 
of iron, and only thirty-four of lime. When 
brotvn spar is heated, and the magnet applied, it 
is affected by itx This may always serve to dis- 
tinguish it from pearl-spar." 

" What a very nice experiment," said Arthur ; 
'^ but the chief difficulty is making the mineral 
hot enough." 

'^ The same result will take place if the 
iron ore is heated in the open fire; but you 
must be careful not to lose your little frag- 
ment. 

^^ I shall leave you now, to practise blowing 
this useful pocket-furnace. Suppose you try its 
influence on lime, in the form of calcareous spar 
and gypsum. Some minerals are not fusible 
when exposed to the blow-pipe alone, which is 
the case with lime ; but when boraof is added to 
it, lime melts or fuses. A mineral that causes 
another to fuse when mixed with it, is called a 
Jluof. Fluor-^par is used as a flux for iron and 
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copper ores. Now tell me what you recollect 
about borax.*" 

^^ Borax is a saline mineral. It comes from 
the East Indies. It is called tincal before it is 
purified." 

Mr. G. left the room, and his young pupils 
soon found that the management of the blow- 
pipe requires dexterity. Arthur, always eager 
to effect his purpose, blew Uke Boreas himself, as 
Helen said. Frank plunged the end of the tube 
into the flame, or made it flare about. Steady 
Helen contrived, at last, to bring back a few 
globules of lead. 

Arthur's account of their clumsy operations, 
as he called them, amused his mother and Mrs. 
C, who said that she foresaw the fragments of 
wax-candles would soon be put in requisition^ 

Mr. G. farther told him, that a clean tobacco- 
pipe, with the stem shortened for a handle, and 
the greater part of the bowl taken off, forms a 
good support for trying the colour that minerals 
give to borax, 

^^ You must avoid taJdng too large a piece 
for your experiments," siud he; '^ the fragment 
should not exceed the size of a pin^s head, or 
a pea; and remember to reduce the borax to 
powder befbre it is placed in the half pipe. If a 
mineral decrepitates, as barytes will, it must be 
pulverized likewise^" 
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SALINE MINERALS. 



Soda» — Composed of sodium and oxygen. 

Muriate of soda,-^Common salt ; Gaystallizes in cubes ; colour 
red or grey ; decrepitates with heat. 

Carbonate of soda, ( natron. J^-ESaveaces violently with 
acids. 

Sulpliate of soda, (Glauher^s «a2/.^— Crystallizes in six-sided 
prisms ; intumesces with heat. 

Borate of soda, borax, f^ifica/.^— Crystals, three-sided pyra- 
mids ; intumesces with heat. 

Sulphate of magnesia, (Epsom fo//.^— Crystals, four-sided 
prisms ; taste cool and bitter ; {earthy salt,) 

Nitrate of potash, nitre, ( saltpetre, J-^Cijstals capillary ; co- 
lour gre3ri8h or yellow-white ; distinguished by deflagrating on 
red-hot iron. 

Muriate of atnmonia, (sal ammoniac, J — Taste pungent; native 
colour grey, green, or yellow ; crystals cubic ; a volcanic pro- 
duction. 

METALLIC SALTS, FOUR. 

Sulpliate of iron, (green vitriol or copperas,) — Found in iroD 
mines; taste metallic; exposed to the air, f^Edls into a widte 
powder. 

Sulpliate of copper, (blue vitriol,)— 'Cryste^ eight-sided. 

Sulphate of zinc, — Greenish white ; dissolves in boiling water ; 
intumesces with heat ; {white vitriol,) 

Sulphate of cobalt,-— Colwa, pale rose-red, {red vitriol,) 



Sulphate ofalumma^ (native alMi».>»Di8Bolves in water; co- 
lour white; opaque; soft; fuses and froths with a moderate 
heat; (earHiy salt,) 



107 



CHAPTER X. 



A. VISIT. 

^' I SHALL not have time for a lesson to-day," 
said Mr. C, the next morning : ^^ I am going to 
call on a gentleman who lives at some distance. 
I know the presence of young persons is no in- 
convenience to him, and I am sure the visit will 
afford you pleasure ; therefore prepare for a long 
and very agreeable ride.^' 

'^ Is the gentleman a botanist ?" 

^^ He is acquainted with every branch of na- 
tural history, and is particularly fond of minera- 
logy and geology." 

^' Then we may perhaps see some geological 
maps." 

" Probably, if we are admitted into his library; 
but your patience and your good manners may 
be put to trial," continued Mr. C. ; ^^ for I am 
seldom disposed to give my friend the trouble of 
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showing his collection, if he does not propose it ; 
because I am aware that he has many claims 
upon his time and his good-nature." 

^^ Do you think the gentleman will be at lei- 
sure?" asked Frank. 

^^ I cannot decide. Business obliges me to 
see him to-day ; and he is not informed of my 
intentions." 

" We shall have a good opportunity for look- 
ing about in search of flowers," said Helen; 
" for I know Mr. C. approves of our walking up 
the hills, to relieve the horse; and as we are 
going a long way, he will stop at some nice little 
inn, where the poor fellow may rest : and then 
we shall have a delightful ramble, as we had last 
week. We shall not fail to enjoy ourselves.'" 

On their arrival at K , the visiters were 

introduced into the parlour, by an elderly house- 
keeper, who brought them refreshments, and 
begged Mr. C. to stay till her mastoids return. 

Meantime, the chimney-piece of the apartment 
attracted Frank^s notice ; for he had become in- 
defatigable in his study of marble. 

" That is Derbyshire, or encrinal marble^** 
said Mr. C. : " com/pdct lime^tonej not granular 
marble.*' 

Two beautiful slabs of malachite were on the 

* See plate I, figure 4. 
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mantel-piece, fine green cubic spar, and some 
masses, which the young people thought were 
fiill of stony-looking screws or pullies. The 
spar was soon recognized, and the green slabs 
they supposed were marble, that Mr. C. had not 
described. 

^* But these screws,'' said Arthur, " what are 
they made of? The earth they are fixed in looks 
like coarse limestone." 

Helen took out her magnifier, and discovered 
that the screws were formed of calcareous spar. 

" We must know what ground you have for 
your assertion, my dear, before we can admit the 
probability of its correctness." 

^^ I see the rhombic forms," said Helen, ^^and 
they give way even to a pin's point: oh, if I 
had but a little acid !" 

** You are right, Helen, the screw stones are 
animal remains, converted into calcareous spar. 
The whole is a mass of mountain limestone.'' 

^^ Perhaps the young lady would like to see 
the old sideboard, sir,'' said the housekeeper, 
who had remained to wait on the visiters. 

" There is no doubt of that, Mrs. Mays, if 
you will take the trouble to show it to us," re- 
plied Mr. C. 

" Master calls this the Petwortk roomy'"' said 
she, opening a door. — ^The chimney-piece, hearth, 
and all the slabs, were of Petworth marble, or 
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Sussex marble, as it is sometimes called. These 
compounds of day and lime contain shells of 
the vivipara Jtuviomm* kind: the interior of 
them is filled with calcareous spar. When the 
mass is hard enough to admit of a polish, it re- 
ceives the name of Petworth marble. A finer 
variety, used for lighter columns, is termed Pt^r- 
beck marble. — " The sideboard is so old,** con- 
tinned Mrs. Mays, ^Hhat the shells may be easily 
taken out. The room is damp, and seldom used: 
it is the oldest in the house, which I believe is 
also very ancient. Most of the large old houses 
in this county \ have Petworth marble for some 
purposes; but I have heard that it is not much 
used now. If you young gentry should ever go 
into Canterbury cathedral, be sure to ask for the 
archbishop'^s chair, which is formed of this mar-^ 
ble.'' 

" Where can we see Petworth marble?'' asked 
Frank ; " near London?'' 

'^ In most old churches and cathedrals," re- 
plied Mr. C, " as in Westminster Abbey. The 
Temple church, and St. Helen's, not far from 
Comhill, will afford you examples of tombs. 
The colours are usually bluish grey, mottled 
with green and yellow. Purheck marble is like 
it, but the shells are smaller." 

* Nowpaludina. f Sussex. 
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Shortly after their return to the parlour, to 
examine the green dabs, the owner of the house 
airiyed, and gave them a friendly welcome. 

^^You were looking at my chimney orna- 
ments,^ said he, ^' do you know the nature of 
them?'' 

^^ I believe the centre piece is fluor,'' replied 
Arthur, ^^ but the others we never saw before. 
Helen thinks those screws are lime: she has 
tried with a pin, and the crystals give way.'' 

^^ So," said the gentleman, *' you are some- 
thing of mineralogists, I perceive." 

^^ Thanks to our kind friend," said Arthur, 
" we have learned to distinguish a great many 
minerals since we came to visit D ." 

^^And how far have you proceeded, young 
lady.''" continued the gentleman, addressing him- 
self to Helen. 

'^ We know three classes, sir, and we hope to 
begin the metals to-morrow." 

^^ My friend was right to leave them for the 
latter part of his instructions, you will under- 
stand them better. Does this little fellow know 
any thing about the matter?" 

Frank was afraid of boasting, and looked at 
Mr. C, who answered, " He listens attentively 
to my instructions, and is a diligent collector of 
stones and marbles." 
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" Can these young folks be trusted?" 

" Entirely.'' 

^^ Then," said the gentleman, opening a door 
that communicated with his study, ^' go and 
amuse yourselves in that room, but do not take 
any thing up from its place.'' 

" N09 sivy^' said all three together. 

It was a delightful room to young students; 
filled with cases of minerals, shells, and fossils, 
together with corals, and large fragments of 
various rocks. A catalogue lay open, the num- 
bers of which corresponded with those on the 
specimens. 

They saw arragonite in its most beautiful 
forms; calcareous spar of various kinds; alabas- 
ter, both calcareous and gypseous; polished mar- 
bles, and limestones; quartz in splendid crystals; 
chalcedony, barytes in beautiful forms, clay- 
slates, granites, and porphjrry. The brilliant 
collection of metallic minerals increased their 
desire to become acquainted with them; and 
they learned, with surprise, that the beautiful 
green marble, as they believed it to be, is in fact 
a carbonate of copper^ and belongs to the metal- 
lic class. 

They were so much occupied, that some time 
passed before a very large map attracted atten- 
tion. From the form, they knew it was a map 
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of England and Wales : the words, odliie^ red 
sand-stone^ chalky &c. convinced them that they 
saw a geological map. 

^^ I know granite and serpentine,^' said one; 
^^ and I know red sand-stone and clay-slate.'*' 

^^ There is Hastings on the iron sand,^' said 
Helen; ^^ Dover on the chalk, and Folkstone on 
the green sand, and London on the blue clay.'^ 

^^ Only look at the coal measures, Arthur, that 
Mr. C. was telling us about, and mountain lime- 
stone in Derbyshire. I will ask mamma to buy 
one of these maps.'' 

The shells were just receiving their share of 
admiration, when Mr. C. summoned his young 
companions. The gentleman enquired if they 
had noticed his collection of fossils, and would 
have persuaded Mr. C. to take an early dinner, 
that he might have the gratification, as he oblig- 
ingly called it, of introducing these curious ob- 
jects to their notice and future study. But a 
promise had been given to return before night; 
and the gentleman desiring a few minutes* delay, 
quickly presented a small parcel to each of the 
young folks. 

^^ I hope," said he, ^^ that the treasures of 
the South Downs will, in due time, afibrd you 
all a great portion of amusement and informa- 
tion. Those are specimens of English fossils, 
which I think will please you.'^ 
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Many thanks were offered for this unexpected 
kindness; and many times the children turned 
to look at their new friend, who watched them 
out of sight 

^^ Those children have the best manners of 
any who hare come to this house for a long 
time," said the gentleman to good Mrs. Mays, 
who always appeared in the hall, when her mas- 
ter's young guests were about to depart, that 
she might see them properly attended. ^^ They 
are humble, and need a little encouragement; 
and that intelligent girl will be charming, if she 
grows up with those manners. Did you hear 
how grateftdly she expressed herself as she took 
leave? They shall come and spend a day or 
two, if their mother will permit, and my niece 
can go over and fetch them.^ 



^^ I can scarcely express how much gratitude 
we owe to you, sir," said Arthur, as they rode 
home. ^^ Two months since, and the nature of 
those objects in your friend's delightful room 
would have been quite unknown to us; we should 
soon have grown tired of them : now, we found 
ourselves with old acquaintances. It is true, we 
perceived how much we have to learn ; but we 
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could understand that the fine varieties we saw 
were all allied to the more common calcareous 
and siliceous species, with which you had made 
us acquainted." 

**I can hardly believe," said Helen, "that 
the red-looking metal, copper, does really change 
into any form so beautiful as malachite, and the 
green branch that was named dendritic copper.^' 

*' I wonder whether Mr. C. has any such cop- 
per," said Frank. 

^'Yes, and arborescent gold and silver, for 
your consolation." 

^^ And will you be so kind as to tell me some- 
thing about my fossils?" 

<^ Certainly ; but I prefer to conclude our in- 
troduction to mineralogy first. Let us see, how- 
ever, what my friend has given you. Some 
enirochUes and some Cuthherfa heads. Now, 
Helen, what is yours? a cidaris, or echinite^ 
and a slab of chalk with spines imbedded; and 
Arthur has a fossil oyster. Here is another, 
with Helen's name written upon the paper. A 
string of foaril teeth^ that were once in use as 
ornaments, and a belenmUe, for Arthur." 

" Do these fossils come from the South 
Downs?" 

" The echinite and the belemnite are marked 
to that effect; but we have reached our own 
gate, and there arethe ladies coming to meet us." 
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CHAPTER XI. 



CLASS IV.— METALLIC MINERALS. 

MALLEABLE METALS, AND THEIR ORES. 

Mineral bodies that possess a metallic lustre when scraped^ and 
in specific gravity exceed 5, are metallic* 

^' I HAVE been selecting specimens of the metallic 
minerals,^ said Mr. C, as his pupils entered the 
study the next morning. ^< The British Museum 
will afford you a rich variety of rare and valuable 
ores: I think you will find that collection ex- 
ceedingly interesting. I shall show you the more 
common ores, which you will most probably often 
meet with.^ 

^^ Shall we have occasion to observe the crys- 
tals?'' 

^VCertainly, the crystallization of metallic 
minerals is often very beautiftd. We shall also 
need the adds, the knife, and the blow-pipe. 
Mineral bodies, especially metals, vary with re- 
spect to their weight. The greater part of the 
earthy minerals are less than three times their 

* Three of the brittle metals do not however reach 5. 
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weight of water. This is called their specific 
gravity."*^ 

^^ Is the weight of any substance compared 
with the weight of water?'' 

<< By common consent, distilled water is made 
the standard of comparison. Suppose we find 
that a cubic foot of water will weigh one thou- 
sand ounces, and a cubic foot of iron seven thou- 
sand ounces; then equal bulks of iron and 
water being weighed, the iron is found to be 
seven times heavier than the water. I will write 
down the specific gravity of silver, thus : 10.50,* 
which signifies, that silver is ten and a half times 
heavier than water. In the following lists of the 
malleable and brittle metals, the specific gravity 
of each is noted down for you. I have already 
observed, that most of the earthy minerals do 
not exceed 3, that is, when any of those mine- 
rals and water are weighed, the greater part of 
them are not more than three times heavier than 
the water. I refer you to the '^ Scientific Dia- 
logues'' of Joyce, for farther information on the 
subject of specific gravity. Now read the n^mes 
of the twenty-seven metals." 

TWELVE MALLEABLE METALS. 

Timet heavier than water. 

Platina ... 23. 
Gold . .19.36 

* Or 10.5 : this number is a decimal part. 
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Ttmes heavier tlun w 

Mercury . . 13 . 6 


Lead . 


. 11.35 


Palladium 


. 11.8 


Silver . 


10 . 60 


Copper 


8.80 


Cadmium 


8.6 


Nickel 


8.4 


Iron 


• 770 


Tin . 


7-29 


Zinc 


• 7. 


SEVENTEEN BRITTLE ] 


uirrAiiS. 


Osmiiun 


. 19. 


Iridium 


. 19. 


Rhodium 


. 11. 


Tungsten . 


, 17. 


Bismuth 


9.82 


Uranium . 


8.10 


Cobalt 


8. 


Arsenic . 


8.31 


Molybdena . 


7. 


Tellurium 


6.11 


Antimony 


, 6.70 


Manganese 


, 6. 


Columbium 


5.90 


Chromium 

■ 


5.90 


Cerium ... 


4.98 


Titanium 


4.42 


Selenium 


4.3 
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^^ What a number of metals that I never heard 
of before !^^ said Arthur. *^ But is arsenic really 
a metal ? I thought it had only been a white 
powder. I have heard of antimony as a medicine 
also, but I had no idea that metals are used in 
curing diseases.^ 

^^ Mercury, lead, iron, tin, and zinc, are all to 
be found on the list of remedies for either inter- 
nal or external disorders of the human frame. 

Platina is the heaviest of all metak: the 
specific gravity, you perceive, is twenty-three 
times heavier than water, when the metal is quite 
free from alloy. The name is derived from the 
Spanish word plata, silver, which it resembles 
in its colour. It is found in grains, and in pieces 
not larger than a pea, in Brazil, Peru, Mexico, 
and in Russia. Platina is extremely difficult to 
fuse or melt, and, like iron, is capable of being 
welded, or made to adhere by hammerincc in a 
very strong heat." 

^* Now I know what the tips of the forceps 
are formed of," said Helen: ^^ they must bear a 
great heat, and therefore the metal is used that 
fuses with difficulty." 

^^ You are right, Helen. Platina spoons and 
cups are also to be obtained for chemical experi- 
ments. • It is used for pendulums, watch wheels, 
and speculums for telescopes. It is soluble in 
nitro-muriatic acid, or aqua regia, as it is some- 
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times called. Palladium is found with platina: 
it is very rare. Native gold is found crystallized 
in cubes, octahedrons, and many other forms. 
This foliated specimen is very beautiful. It is 
found disseminated in quartz; and that mass is 
gold, accompanied by felspar and carbonate of 
lime. The metal is very malleable : one grain 
of gold may be made to cover about fifty-seven 
square inches. It is solu])le in aqua regia, but 
reraains unaltered in the hottest furnace. Put 
a little of this leaf-gold into the watch-glass, with 
a few drops of muriatic acid: now add nitric 
acid." 

" The gold is dissolved," said Arthur : " then 
that must be aqua regia, or nitro- muriatic acid. 

" Gold-dust is often adulterated with pyrTte^, 
which the purchasers know not how to deti 
Some of the better-informed negroes make 
I trade of trying gold; and when thus employed, 

I they are treated with particular attention by the 

I merchants and captains of ships, who admit the 

I negroes to their tables, finding that they 

I saved from great imposition by their skill 

■ trserx.* 

I " Is shell-gold the real metal?" asked Helena 

B *' Shell-gold should be gold-lcaf ground wi) 

■ gum-water or with honey boiled tine; but shi 
I gold is often adulterated." 
I ■ Mawe. 
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'' How can we detect it?" 

^^ Here is a mya, or tmio pieiarum, with gold 
in it Take out a small quantity, and drop 
nitric add into the watch-glass, when you have 
put in the gold. If it is mixed with brass, the 
colour will be green." 

"There w brass in it!** exclaimed Frank: "now 
we have found out the cheat like the negroes. 
It is a good thing to have knowledge, for even 
the poor n^o is of some consequence to the 
merchant then. Is gold found in England?^' 

" Yes, and in Scotland and Ireland. It is 
the softest of any metal except lead, and requires 
an alloy to harden it for most uses. Gold coin 
is alloyed with copper. Gold may be distin- 
guished from native copper, by the greater hard- 
ness of the latter metal; and from copper pyrites, 
1)y being malleable." 

" Oh, look at that silver running about!" said 
Frank, as Mr. C. placed a tray with mercury 
on the table. 

"That is quicksilver^ or mercury,'' replied 
Mr. C. : "a most useful metal. It assists us to 
ascertain j;he warmth or coldness of the air we 
breathe, to foresee the changes of the we&ther, 
and to measure the heights of mountains." 

"I know what you allude to," said Helen. 
" The tubes of thermometers and barometers are 
filled with mercury, which is influenced by the 



123 CINNABAB'— PHOSPHATE OF LEAD. 

State of the air. But it ranks with malleable 
metals; how can this fluid be hammered?" 

^^ Mercury is fluid in the common temperature 
of the air: this distinguishes it fh>m all other 
metals. Cold renders it solid : it will then bear 
extension under the hammer without breaking. 
This is cinnabaTj or sulphuret of mercury: it 
is scarlet, and sometimes steel-grey. The metal 
itself is soluble in nitric acid: take a globule and 
prove it. Mercury completely dissolves gold, 
silver, lead, tin, bismuth, and zinc. Glass is 
silvered with a mixture or amalgam of tin and 
mercury. Combined with muriatic add, it forms 
the poisonous corrosive sublimate. Calomel is 
a mercurial medicine. The quicksilver mines of 
Idria in Saxony, of Spain, and Peru, are very 
rich : they are commonly situated either in cal- 
careous rocks or indurated clay." 

^^ How very fine these green-looking minerals 
are!" said Helen. '^ I see lead is next on our 
Ust, but it is very difiPerent in colour to these 
specimens, which are a fine grass-green." 

^^ You are acquainted with the metal in the 
metallic state only," replied Mr. C. ^' Those 
are phosphates of lead: try a firagment in qltric 
acid, it will dissolve. Lead is never found na- 
tive, or in the state of a metal: the ores are 
numerous. This is galena, the most common 
ore of lead: it is found in immense quantities 
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in beds, snd in veins in aigillaceons rocks ; in 
limestone, accompanied by quartz, barytes, car* 
bonate of lime, and fluor spar. The specimen 
before you is crystallized in cubes, which is the 
primitiye form. Now observe the characters of 
galena: it yields to the knife, is sectile, breaks 
with ease ; it is not perfectly soluble in nitric 
add. The ores of lead are reducible to the 
metallic state before the blow-pipe. Galena is 
lead with sulphur: we shall drive off the sulphur, 
and the lead will remain in a globule on the 
charcoaL" 

The experiment succeeded, and Helen ob- 
served that galena differed from black-lead or 
plumbago in its lighter colour, greater weight, 
and that the streak it made was much fainter. 

^^ Here is a pretty specimen of quartz on ga- 
lena; the other mass I wish you to examine, 
Arthur, and let us know of what it is composed,'^ 
said Mr. C. 

^^ I think,^' said Arthur, ^^ that I see gdlena^^ 
calcareous spar, for it yields to the knife, and 
effervesces— gt^ar^iST, and some clear, white Jliior 
9parj for it gives way to the knife, is scratched 
by quartz, and does not effervesce. Am I right ?^ 

*' Entirely: I give you the specimen." 

<^ How pleasant it is to tell the different kinds 
of minerals in the same mass!" said Frank; 
<^ and I do think that I have seen those yellow 

q2 
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and orange-coloured pieces in the shop win- 
dows." 

^^ They were bought for the purpose of making 
you acquainted with chrome yellow^ a prepara- 
tion of lead. I am not worth a natural speci- 
men of the chromate. These flakes of deep 
yellow and red are an oxide of lead, called 
litharge. This is manufactured, as weD as 
red lead or minium. Both litharge and mi- 
nium are easily reduced to the metallic state 
on charcoal, by the blow-pipe. Lead melted 
in the open air, attracts the oxygen or pure air, 
which forms part of thq atmosphere we breathe: 
it is then called an oande. The rust of iron is 
an oxide. 

^^ I have heard of white lead^** said Helen, 
" may we know what it is?'^ 

<^ White lead, or ceruse^ is the metal dissolved 
in vinegar. Ceruse affords a sweet crystallized 
substance, called sugar oflead^ a deadly poison, 
in very common use for several purposes. Li- 
tharge, boiled in vinegar, is Goulard* a lotion : 
it also becomes thick in oiU and forms part of 
many paints and healing plasters. Litharge 
fused with common salt, decomposes it, by at- 
tracting the muriatic acid. You may try this 
experiment: a yellow substance ought to be the 
result of it." 

^^ Can silver be lighter than mercury ?" said 
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Arthur, as some of the metal was placed before 
him ; ^< yet I see by the list that it is." 

^^ The ores of silver are more numerous than 
those of gold," said Mr. C: ^'it is found na- 
tive. That specimen of arborescent silver is 
beaudiful. The most productive mines of this 
metal are in Peru and Mexico; but it occurs 
with other metals very frequently. The ores of 
lead, arsenic, and antimony, often contain silver. 
The muriate^ called horn silver^ or kerate, may 
be known from other metallic minerals by well* 
marked characters. Observe, it yields to the 
knife, and even to the nail, and is fusible in the 
flame of a candle ; the colour is pearl-grey. 
Breathe upon it, and then rub it upon this piece 
of zinc; the surface is covered with a film of 
silver. Nitric acid diluted, is the proper solvent 
of silver. If the solution remains green, the 
silver has been tarnished with copper. Nitrate 
of silver stains the skin brown — ^hair, silk, and 
linen, nearly black." 

^^ Is not marking-ink some preparation of 
silver?" 

'^ Usually the nitrate, with water and a little 
gum. Silver is recovered &om its Solution thus: 
put a little of the nitrate into the watch-glass, 
and drop in this particle of copper, you will see 
a fringe of silver forming all round it; the cop- 
per has more affinity for the acid, which leaves 
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the silver to attach itself to the other metal. 
Silver has a strong attraction for muriatic add. 
Dissolve a little common salt in water, and drop 
in the most minute quantity of the nitrate of 
silver, and the water will become milky: the sil- 
ver leaves the nitric to unite itself with the 
muriatic acid.'' 

^^ But where is the muriatic acid ?^' asked Ar- 
thur. 

^^ Can you answer your brother's question, 
Helen.?" said Mr. C. 

^^ Common salt is soda and muriatic acid," 
replied Helen : '^ the metal joins the acid of the 
salt, I believe.^ 

^^ I ought to have remembered that," said 
Arthur; " but is our lesson finished ?^ 

^^ Yes, and I recommend you to examine all 
the metaUic orei well, before you proceed, and to 
refresh your memory by looking over the earthy 
minerals. This is a list of the six malleable 
metals, that I have been noticing to-day. 
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MALLEABLE METALS, AND THEIR ORES. 

1. P2a/iflj.~Is found native, or in a metallic state; dissolTes 
in nitro-muriatic add. 

2. Go^— Native; dissolves in nitro-muriatic add; distin- 
guished from copper p3rrites by being insoluble in nitric add> 
and from iron pyrites by its malleability. 
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3. Mercury •^•^'SaldYe; fluid; volatalized by heat ; soluble in 
nitric add. 

Chmabar^ (nllfhurel of mercury* }~~Xkllwa scarlet, or steel 

4. X g gdL— Is not found native ; soft, yields to the knife. 
PhotpfuUe ofkad^^CtAovx green ; soluble in nitric acid. 
Sulphuret of kad^ r^afewfl.^— Distinguished firom Uende^ the 

ore of 2ific, by retaining its lustre when scratched. 

5. PaUadkiinu~^erY '^^ t fbund with platina. 

6. i9tfo0r.^Native ; in leaves and filaments ; soluble in nitric 
add. 

MwriaU of tUver, (hom'tilver.J.^'Fuable in the flame of a 
candle ; soft, yields to the naiL 
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CHAPTER XII. 



METALLIC MINERALS CONTINUED. 

MALLEABLE METALS, AND THEIR ORES. 

^^ I THINK we are to hear something of iron to- 
day," said Arthur, ^^ for here are iron pyrites 
on the table, with several other ores. Mr. C. is 
coming immediately : he says that he shall con- 
clude his instructions in two more lessons. But 
he has promised to give us a little information 
concerning fossils: we may perhaps meet with 
some, and I like fossils almost as much as I do 
minerals, though it is true we have not seen a 
great many yet. They seem to be connected 
with minerals too, I think.*" 

" WeU," said Mr. C, as he joined his pupils, 
" have you determined the point that we de- 
bated at breakfast — ^which metal is more valuable 
in itself, according to your opinion, gold, or 
iron r 

" Iron, I think," replied Helen. " I believe 
I understand now that gold is taken in exchange 
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for labour, or for articles of use or luxury: it is 
only the representative of wealth. But iron 
is in itself useftil : it can be formed into tools 
and implements for tilling the earth, and for va- 
rious domjestic purposes. Gold can only purchase 
them." 

" Then," said Frank, " a bag of fowl cow- 
ries would buy Indian com in some parts of the 
world, where shells are used for money, while a 
bright guinea would not be so valuable." 

" And at Sparta," observed Arthur, " a piece 
of bon would have bought a lance, but the 
same weight of gold would have been rejected." 

^^ But in England and Sparta, and the coun- 
tries of Africa, an iron instrument to till the 
ground would be positively useful ; so that iron 
is really^ gold only nominally, valuable." 

^' My land and my farming-stock would be 
real wealth," said Arthur: '^ there is another 
reason for being a farmer." 

" And your knowledge, Arthur, is real wealth. 
If mineralogy, for instance, prevents you from 
spending your time or your money in useless 
projects, like the proprietor of the Malvern mine, 
the knowledge you gain of the science will be 
really valuable. Quantities of shining dust have 
been sent over from South America at a heavy 
expense, which proved to be only gold^coloured 
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" If Helen had been there/' said Frank, 
" she could have done a great deal of good, fot 
she knows the difference between mica and gold, 
and she likes to do gbod." 

^^ I hope that Helen and Arthur, and Frank 
too, will be able to do good with the knowledge 
they gain during their lives. We owe miich to 
our fellow-men. It is through their accurate 
observations, and industrious perseverance, that 
we aoiuire much information in a short time: 
we should endeavour to repay the benefit, by 
teaching those who know less than ourselves, 
when proper opportunity offers. 

^^The useful and plentiAil metal, copper, is 
the next in order on our list : it is found native. 
There is a specimen of arborescent copper; the 
cubic form of the crystals is easily perceived: the 
ores of this metal are numerous. Red copper 
ore is before you, containing, at once, native 
copper and its oxide in eight-sided crystals. It 
^ves way to the knife, and fuses before the blow- 
pipe.'' 

" How very soft it must be ! I always think 
of metals as very hard substances, yet many 
earthy minerals are harder.'' 

^^ Lead is remarkably soft: you must recol- 
lect how easily it is rolled; it may be written 
upon. How readily copper yields tb the tool 
of the engraver; how many beautiftil scenes. 
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and revered or admired countenances we be- 
holdj, through the cheap and beautiful art of 
engraving on copper! I believe you have seen 
a large specimen of this green carbonate of 
copper.^' 

** The green slabs that we saw at K 
Hall were exactly like it. Can this be copper? 
How metallic minerals change their forms, by 
being combined with the acids ! There are the 
waving lines so beautifully green ; and it effer- 
vesces in nitric acid." 

^^ There is a pretty specimen of the blue car^ 
bonate^^ said Mr. C: ^^ the bright blue of these 
four-sided pyramids is very striking. The earthy 
varieties of these minerals are mountain blue and 
mountain green. Variegated, or peacock ore, 
is remarkable for the brilliant colours that occur 
in it — as gold, blue, green, purple. It is a sul- 
phuret of copper. The next will remind you of 
iron pyrites ; but one character of copper pyrites 
is that of yielding to the knife, while iron pjrrltes 
resist both the file and the knife. Copper py- 
rites are crystallized in tetrahedrons, or figures 
of four sides; they are scratched by iron pyrites; 
they do not strike fire with steel; and are soluble 
in nitric acid. The greater part of the copper 
of commerce is obtained from this ore. It occurs 
in most rocks. Small crystals are frequently to 
be seen sprinkled on other minerals." 
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Mr. C. then produced some sheets of metallic 
foil, which Frank knew to be similar to the gold* 
leaf so frequently used in gilding cakes. 

" Now," said Mr. C, " put some of this 
falsely called leaf-gold into the glass with nitric 
acid, which you see dissolves it." 

"What a pretty experiment!" said Helen: 
" the leaf is consumed in an instant, and the 
coloiur is green: there is copper in it." 

" It is called Dutch metal, and is, in fact, 
brass leaf, being a mixture of copper and zinc, 
a most injurious compound. I hope, Frank, you 
will try to prevent your little friends from eating 
gilded cakes, now you know that they would eat 
poison. Copper and zinc form brass, pinchbeck, 
and tinsel : a little nitric acid will easily prove 
to you that all is not gold that glitters. Copper 
is very sonorous: it is drawn out into strings for 
musical instruments. In miUs for the manufac- 
ture of gunpowder, all the tools, nails, and 
hoops, are made of copper: can you tell the rea- 
son of this?" 

" Copper does not give fire with steel, like 
iron, and a single spark will do terrible mischief 
in those powder-mills." 

" I suppose that Frank is acquainted with 
this dark green substance.'^" said Mr. C. 

" Yes,^^ replied he, "they have it in the colour 
shops, pray tell me what it is called/' 
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Mineral greeny a preparation from copper. 
Dissolve a little in nitric acid, and dip in the 
steel rod: if there is copper, you know the re- 
sult.*" 

'^ It will be seen coating the steel rod," said 
Arthur. 

'^Verdigris is also prepared from the same 
metal; and the green rust that is sometimes 
seen on copper, is the surface of the met^l com- 
pletely oxidized: when partially oxidized, the 
copper is of a deep red-brown. The oxide of 
copper is used in colouring glass and porcelain 
green. The great depository of copper ore is 
Comwail." 

" Now we are to see some ores of iron," said 
Arthur. ^' I know that metal is not poisonous, 
for it is used in medicine." 

^^ The use of a mineral in medicine is no posU 
live proof, Arthur, as you will learn, perhaps. 

'^ Iron is the most universally difiused of all 
metals. Sands, clay, plants, water, even rain and 
snow, are scarcely ever free from it. The ores 
are numerous. Magnetic iron ore is the load- 
stone : there it is, with a heavy nail fast clinging 
to it. Specular iron ore has shining, smooth, 
and variegated crystals : it is abundant in the 
isle of Elba, whence this specimen comes. Iron 
mica occurs in black, shining scales, which ap- 
pear red when held to the light. With the 
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sulphuret of iron, or iron pyrites, you are al- 
ready acquainted. The ore is found abundantly. 
The cubic form is a common one. Iron pyrites 
may be known from copper pyrites by striking 
fire with steel, and not yielding to the knife. 
Kept in a red heat, the particles become mag- 
netic, which is common to the ores of iron. In 
Cornwall this ore is called mtmdic : it is the only 
mineraj substance common to chalk. Quartz is 
very usually found with iron pyrites. It occurs 
sometimes in large masses, in a globular form, 
which are called hrasB lumps : when broken, the 
interior is radiated. Occasionally the form is 
cylindrical, and bears the old name of thunder- 
bolts. The substance of fossil-shells, particu- 
larly cornu-ammonis, is often composed of this 
ore. With the carbonate of iron, spa^hose, or 
sparry iron ore, you are already acquainted, 
and know the distinction between it and pearl- 
spar." 

" Yes,^' said Arthur; " spathose-iron is mag- 
netic; but pearl-spar is not. The colour of the 
iron ore is brown and yellowish.'' 

" Clay iron-stone, or lenticular iron ore, looks 
like little brown mallow-reeds, laid thickly over 
each other. The colour is grey or brown. It is 
found among the coal deposites. Brown hema- 
tites is found in a stalactitic form, of a brownish- 
black colour : sometimes it is like coral in form. 
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Bog iron ore is yellow-brown, soft, And earthy. 
It is found in swamps, and at the bottom of 
stagnant pools. This azure iron ore is com- 
mon in gravelly or clay soils. We are told by 
Sowerby, in his Mineralogy, that it is found a 
little way beneath the surface bf the ground, 
partly attached to pebbles, or the hollows they 
have made.'' 

^' Then we may have a chance of finding this 
blue ore, for there is plenty of gravel round 
London." 

** The next three species, you will scarcely 
believe, are varieties of iron ore. They are very 
easily procured; therefore do not fail to pur- 
chase, and make yourselves well acquainted with 
them. These brown pieces, with a conchoidal 
fracture, having loose, yellow grains of ochre 
scattered over their surface^ are an- oxide of iron, 
generally called terra SienruB, or Sienna earthy 
having been first brought from Italy. It has 
been found in our own country. Umber is dark 
brown, a variety of iron ore, called brown stone 
ochre. It is soft, adhereis strongly to the tongue, 
and falls to pieces in water. It received its name 
from Umbria, near Spoleto, in Italy, where it 
was first found. English ochre is a variety of 
brown iron ore. It is found in pits at Shotover- 
hill, Oxfordshire. It is soft; stains the fingers; 
the fracture is earthy, showing a dull and rather 
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rough surface, like chalk. Reddle bears as little 
resemblance to iron, as the ochres we have just 
noticed. It is, however, a variety of red iron 
ore. It is soft and meagre to the touch, stains 
the fingers, writes easily, leaves a red streak, 
adheres to the tongue. What mineral does it 
remind you of?'' 

" Red bole,'' replied Helen ; " but this reddle 
stains the finger even more than bole." 

" I will only farther mention meteoric iron, 
which is formed in masses in the air, and falls to 
the earth. A large specimen of this iron is to be 
seen on the stair-case of the British Museum. 
Steel, is iron refined: it receives a dark-blue 
colour on being exposed to heat. 

^^ We must now turn our attention to the metal 
called tin, of which Cornwall and the west of 
Devonshire a^ord the greater portion. It is not 
very widely difiused, but occurs in other parts of 
the world. In the early ages, the county of 
Cornwall was covered with woods, which were 
employed to reduce the metal. Coal is now 
used for the purpose. The business of smelting 
the ore was formerly in the hands of the Jews. 
The veins of tin generally pass through granite 
and clay-slate." 

" Is tin ever found pure, like gold ?" 

" Tin does not occur native. Before you is a 
mass of grcmulated tin, which will give you an 
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idea of the metal. This is the tin of commerce. 
The metal, when fused in large quantities, cools 
in long angular prisms, like those you see. Tin 
is very soft, easily fusible : this distinguishes it 
from silver. Owide of tin, or tin stone, is a 
common ore: it is a blackish brown, gives sparks 
with steel, and decrepitates before the blow-pipe. 
Those little, black, shining crystals are the tin : 
they are of various forms. A scarce ore of tin is 
sometimes found, called wood-tin. Here are some 
specimens. The colour is hair-brown. It resem- 
bles a piece of wood, cut from a knotted tree. It 
has a fibrous structure. Tin is soluble in nitric 
and muriatic acid: it unites easily with other 
metals. It forms the principal part of the com- 
pound called pewter. It is extensively useful in 
covering the surface of iron and copper. Tin is 
sonorous ; hence its use in the formation of organ- 
pipes. 

" Now, Frank, we will perform the operation 
of tinning copper. Do you make that copper 
coin perfectly bright and clean, either by scrap- 
ing or rubbing it. That little charcoal furnace 
was brought up just now, that we may perform 
the experiment in two ways." 

" Pray tell me what that liquid is," said Ar- 
thur, " that looks like water." 

^^ A solution of sal ammoniac, with which I am 
going to wash the piece of copper. I now pour 
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the melted tin over, and the tm will cover the 
surface." 

" What a very pretty experiment ! But what 
is that little vessel for P" 

" To boil another clean piece of copper, wrap- 
ped in tin-leaf, or foil. I suppose you know 
these silver-Looking sheets, Frank, usually called 
white metal. In the little boiler is a solution of 
alum. Now put in the metal: the water is hot. 
In a short time the surface will be tinned. A 
piece of tin-leaf, laid on a copper coin that has 
been washed with s^al ammoniac, will cover it, if 
you place the copper on the bar of the stove, and 
let it get gradually hot. This is yet more 
easy than melting the tin." 

" Where can we procure this granulated 
tin?" 

^^ The pin-makers frequently place it in the 
shop-windows for sale : you need only ask for it. 
I will give each of you a piece of wood-tin : you 
must purchase the metal. It is for your benefit 
to go in search of these things yourselves. In 
asking for one mineral, you will frequently gain 
information, and even the sight of several : at 
least, you may learn some of its useful qualities, 
or hear whaice.it was brought. 1 know your 
good mother approves of your giving attention 
to all subjects that are likely to make you wiser 
or better. 
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^^ With xinc I shall dose the present lesson. 
It is also the last of the malleable metals on our 
list. The two common ores of sine are calamine 
or carbonate of zinc, and blende or sulphuret of 
xinc: this is called black jack by the miners. 
Calamine is usually grey or yellowish. Try with 
a knife if that mass will yield. Very easily, you 
see. It effervesces in muriatic acid, and dissolves. 
It is infusible by itself." 

^^ How very much like lime-stone it is," said 
Arthur; " but it weighs heavier, I think." 

" Twice as heavy," replied Mr. C. " Black 
blende is a bright-looking mineral : its crystals 
are tetrahedons, having three sides and a base. 
The varieties are brown and yellow. When 
blende is scraped it does not preserve its lustre 
like galena, nor when breathed upon does it re- 
cover its briUiancy unmediately. The fracture 
of the metal is starry: it melts easily, with a 
yeUow.green flame, and rises m white smoke, or 
volatilizes. Bring a piece of brass-leaf, or Dutch 
metal. What is it ?" 

" Copper and zinc. We dropped nitric acid 
upon it, to dissolve the copper," said Arthur ; 
'^ and it seemed to inflame. I saw smoke." 

^^Zinc has so strong an affinity for oxygen, 
that it inflames as soon as it comes in contact 
with it. The oxygen is in the nitric acid, which 
is composed of nitrogen and oxygen. 
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Zinc, in fine fiUngs mixed with gunpowder, 
produces the brilliant stars in fire-works. It is 
used by the braziers in soldering. It is called 
spelter. 

'^The three sulphates, namely, green, blue, 
and white vitriol, are referred, you will remem- 
ber, to the class of saline minerals" 

^^ Could the metal be regained from a metallic 
salt ?" asked Helen. 

" If sulphate of copper, or blue vitriol, is dis- 
solved in water in a phial, and tin-leaf or foil 
added, copper will fall to the bottom. The 
phial must be kept for some days in a moderate 
heat. 

" Iron filings, dissolved m diluted sulphuric 
acid, and the liquid evaporated, will produce the 
salt sulphate ofiron^ or green vitriol. I recom- 
mend you to be very careful in using these strong 
acids : always place the phial on a plate while 
you are employing them. Here are the names 
of the four metals and their ores." 



MALLEABLE' METALS, AND THEIR ORES. 

1. Co^i^r.— Native ; sectile; flexible; sonorous; soluble in 
nitric add. 

Red oxide 0/ copper.^ Yields to the knife ; easily reduced on 
charcoal by the blow-pipe. 
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Green carbonate of copper f^fimAicM^.^— Lustre silky ; effer- 
vesces in nitric acid ; is scratched by the knife. (Variety, numn* 
taiu'green; earthy.) 

Blue carbonate o^cop/^fr.— Crystallized in four-sided pyramids ; 
deep blue. (Variety, mountain-blue ; earthy.) 

Sulphur et qf copper ; peacock ore.— Soft to the knife ; melts 
easily ; blue, green, purple. 

Copper pyrites^ (mlphuret of copper.) — Softer than iron py- 
rites ; yield to the knife ; do not give sparks with steel ; resem- 
ble gold, but are not malleable. 

2. /ron.— Native ; very rare ; dissolves in diluted sulphuric 
acid. 

Oxide qfiron, magnetic iron ore^ (loadstone, J—Fnctare con- 
choidal ; yields to the knife ; brittle. 

Specular iron ore^ (cryittUline iron glance, J-^Crjst&ia rhom- 
boidal, coloured. 

Sulphuret of iron^ (iron pyfitet^ mundicj — Strike fire with 
steel ; do not yield to the knife ; scratch copper pyrites ; crystals 
in cubes ; often forms the substance of fossil shells. 

Clay iron-stone^ (lenticular iron ore,) — Yellow-brown, in 
masses ; yields to the knife ; breaks easily. 

Brown hematite, — Brown, tuberous, stalactitic, or radiated ; 
yields to the knife. 

Bog iron ore, — Yellow-brown ; soft and earthy. 

Azure iron ore. — Blue ; earthy ; found in beds of clay. 

Terra siennw.^'Yanety of brown iron ore ; earthy ; fracture 
conchoidal. 

Umber J brown stone oc/»re.— Variety of brown iron ore; 
earthy ; dull ; fracture conchoidal ; adheres strongly to the 
tongue. 

English oc^re.—Variety of iron ore ; surface glossy when cut 
or rubbed with the nail ; fracture somewhat conchoidal ; colour 
yellow. 

Reddle^ or red c/ioZXr.— Brick red ; stains the fingers ; writes 
easily ; (variety of red iron-stone.) 
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• Meteoric irofi.— In laige masses ; exterior rusty brown ; streak 
shining ; fracture delicately foliated. 

3. Tin.^Soft ; fusible ; the lightest of the malleable metals. 
Oxide of tifiy (tin-ttone.) — Very heavy ; gives sparks with 

steel; reduced to metal by the blow-pipe on charcoal, when 
finely powdered. 

YFaoi2-^n.— Colour hair brown ; structure radiated or fibrous ; 
(scarce.) 

4. Zinc. — Colour tin-white ; texture foliated ; volatilized by 
heat. 

Carbonate of zinc, calamine-ttone. — Colour yellow ; earthy ; 
3rields to the nail ; dull ; soft ; soluble in muriatic acid. 

Sulphate of zinc, blende or llack Jack.^ Also brown and yel- 
low ; crystals a tetrahedron ; shining ; yields to the knife. 
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CHAPTER XIII. 



METALLIC MINERALS. 

BRITTLE METALS, AND THEIR ORES. 

^' Tell John to bring up some boiling water, 
Frank," said Mr. C. ; '^ and do you, Arthur, 
fetch the blow-pipe, and light the wax-candle." 

^^ This is our last lesson on minerals," ob- 
served Helen : ^^ I am sorry we are so near the 
close." 

A metal was then brought out, of a silver- 
white appearance, a little tinted with red : the 
crystals were cubes. Helen thought it silver ; 
but upon referring to the list, she recollected that 
they had already seen silver and one of its ores, 
and that the brittle metals were to be the subject 
of the present lesson. Mr. G. applied a piece 
to the flame of the candle, in which it melted ; 
and before the blow-pipe, it was changed into 
vapour, which rested on the charcoal. 
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" Now, Frank," said Mr. C. " here is a spoon, 
with which you will stir the water that John pours 
into the basin." 

" Oh ! the spoon," exclaimed the little boy ; 
" the spoon is melting ! It will be spoiled !" 

^^ It is really melted," said Arthur, looking at 
Mr. C. " Perhaps it was only wax, coloured to 
look like metal." 

^'Two malleable and one brittle metal form 
the compound ; namely, tin, three parts ; lead, 
five parts ; and the metal before you, bismuth, 
seven parts. It is the fusible metal of Sir Isaac 
Newton. It melts a little below the boiling point 
of water. Bismuth is found native, and in the 
state of an oxide, a carbonate, and a sulphate. 
Pour a little nitric acid upon a piece, which, you 
see, entirely dissolves it. By adding water, it is 
decomposed, and the white powder is an oxide 
of bismuth. Perfumers make pearl-powder with 
bismuth. The metal is useful in taking im- 
pressions of coins and metals : it expands as it 
congeals, and gradually hardens. Among the 
brittle metals you will find uranium; but the 
mineral has never been found in any state hav- 
ing a metallic appearance. I shall show you the 
phosphate, which is very beautiful. Observe 
these thin, bright-green plates: they are trans- 
parent. The phosphate is, properly speaking, 
uranite. It is found in Cornwall.'*^ 
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^^ I was going to call it green mica,^' said 
Helen ; ^^ but I recollected, in time, that mica 
is an earthy mineral. Is any use made of 
uranite ?'" 

^* None, but it is a pleasing specimen in col- 
lections ; therefore keep that in your hand. 

^^ The next which I shall notice is very useful; 
cobalt. We will first examine these ores. Here 
are crystals of cobalt, of an octahedral form. 
Before the blow-pipe they will tinge borax with 
deep blue, and melt into a metallic globule. 
The peach-colour of this arseniate of cobalt is 
remarkable: it is called cobalt bloom. When 
the ores of cobalt are reduced, the substance is 
called zqffre. Being fused with flint or glass, 
it forms smalt^ which, when ground, becomes 
powder-blue. The blue colour of zafire is ex- 
tensively used in painting porcelain, or earthen- 
ware. Zai&e, dissolved in muriatic acid, forms 
a sympathetic ink., Writing held before the fire 
becomes green, when this solution is used. With 
spirit of wine the colour is red. 

*^ The softest and most combustible metal is 
before you ; native arsenic. Its colour is tin- 
white, with a bright metallic lustre. The texture 
is foliated. It is very heavy, and soon turns 
black by exposure to the air. It fuses easily, 
bums with a bluish flame, and emits a smell of 
garlic; this scent i& a strong indication of arsenic 
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in a metallic ore. The mineral called mispickel 
is an arseniwret of iron, or arsenical pyrites^ 
Sometimes it is yellow: this is silvery white. 
It is massive, and gives fire with steel. Thus 
there are iron, copper, tin, and arsenical py- 
rites." 

** How fine this yellow mineral is ! but who 
would imagine that arsenic is contained in it.'^ 
And the next is as fine a red.^' 

" They are both sul/phv/rets of arsenic. The 
yellow specimen is orpiment: the red, realgar. 
Both melt before the blow-pipe. The Chinese 
form realgar into medical cups, and suffer lemon- 
juice to remain in them. The liquid is used 
medicinally.'^ 

^^ What a singular looking wine-glass the pow- 
dered arsenic is placed in," said Helen : *^ the 
stem has such curious white twisted work in it." 

" That is produced by arsenic," replied Mr. 
C. ^^ Arsenic is one of the most violent poisons. 
I shall now remove the specimens. We cannot 
be too careful. Do not touch the powder in the 
glass, Frank." 

^^ What is that beautiful mineral ?'' said they, 
as sulphwret of antimony was brought forward. 

^^The needle-like crystals, and shining fila- 
ments are, indeed, striking," said Mr. C. ^^ This 
is a piece of native antimony, shining tin, white 
in colour, granular in its structure. It will yield 
to the knife, and melts ea^^.'' 
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" Can we buy ores of antimony?" 
" Certainly ; and you will see very fine speci- 
mens at the Museum. In the mean time, I will 
fiimish you with a specimen of emde antimony, 
which is the metal combined with sulphur, but 
freed from the earthy parts by frising, and suf- 
fering it to crystallize. The needle-like striae are 
very visible on the dark surface. Try a fragment 
in the flame of a candle : the white smoke will 
coiklense on any cold surface. It is easily beaten 
into powder.'' 

'^ Has this yellow mass any antimony in it ?" 

'^ That is Naples^elloWf an artificial com- 
pound of antimony and lead. Antimony is used 
in forming printing types, in fire-works, and in 
medicine. 

^^ Our metallic specimens will conclude with 
manganese^ which is not found in the state of a 
metal, but is brittle, and hard as iron. The spe- 
cies before us is called grey oaAde of manga/rtese. 
The colour is steeLgrey : sometimes foliated, often 
compact. All the varieties are infusible before 
the bhw^ipe, and communicate a violet colour 
to borax. Wad is an oxide of this metal, mixed 
with iron and a small portion of lead. It is rare* 

^' The carbonate of manganese is rose-red, 
you perceive. It is composed of small crystalline 
masses. It is heavy, and is found combined with 
felspar. Manganese combines with a greater 
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portion of oxygen than any other metal, and 
easily parts with it. I am going to put powdered 
manganese into the watch-glass with muriatic 
acid. Heat will disengage the oxygen from the 
metal, and the acid will combine with it. Hold 
that piece of coloured linen ready, Helen." 

^' It boils already," said Frank ; ^' and at such 
a distance from the flame, I was afraid the point 
of it would break the glass." 

^^ What an unpleasant scent ?" said Helen. 

"Now we have ooeymuriatic acid, used in 
bleaching. Hold the linen in the fiimes. Ob- 
serve how the colours begin to disappear. You 
observe that the linen is moistened." 

" I like that experiment very much," said 
Arthur: "it is easy, and satisfies one com- 
pletely." 

" Manganese," continued Mr. C. " is used at 
the potters^ kiln, for glazing coarse earthenware, 
of a dark colour. Fine specimens of the mineral 
are to be seen at the Museum."—— 

" And so our lessons in mineralogy are ended ! " 
said Arthur. " I am sorry, for they have given 
us so much pleasure. But I wonder how you 
could recollect the characters of so many dif- 
ferent minerals, sir, and the means of determin- 
ing them." 

" Do not think that I have trusted to my me- 
mory, Arthur. I have always consulted some 
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writer on the science, previous to the commence- 
ment of every lesson, short and slight as they 
have been. I have usually had recourse to 
^ BakewelVa Introduction to Mineralogy;' and 
I believe that many parts will, even now, be very 
intelligible to Helen and yourself. Accept of the 
work, therefore ; it will often remind you of the 
lessons and the friends at D farm.*^ 

*^ How can we need to be reminded of such 
very kind friends !" said Helen. ^^ I only wish 
we were going to live near them." 

" You will join us again next year, I hope, my 
dear. What say you to a journey along the 
southern coast, and all the pleasures of geology 
added to it, as we proceed ? We shall see suf- 
ficient chalk then, Frank. Your mother intends 
to travel with us, and to take you all with her. 
My chaise will follow ; but we intend to perform 
our excursion chiefly on foot." 

« Oh ! that is best of all," said they, " if the 
chaise may take our minerals and fossils that we 
find : they would be so heavy to carry." 

" They would, indeed," replied Mr. C. ; " but 
there must be moderation even in collecting 
fossils, remember. And I, too, must recollect 
that my daily cares require my attention. Let 
us put away our books. One thing at a time is 
my practice : it makes less display, and business 
goes on better. You will add this list to the 
others that I have given you." 



150 LIST OF BBITTLE MBTALS. 



BRITTLE METALS, AND THEIR ORES. 

Bismuth, — Native; texture foliated; melts easily; volatilized 
before the bIovr*pipe; colour silver-white, tinged with red; 
soluble in nitric acid. 

Uraniumy (phosphate.) — Colour green ; in thin plates ; hard. 

CdbdUy (arseniuretj—ln crystals; steel colour. 

Arseniate ofcobaH^ feobaU &2oom.^— Colour red. 

/Ir«e»l<7.— -Native ; fuses readily before the blow-pipe ; soft ; 
heavy ; smeUs like garlic when heated. 

Arsenical pifrites ; (mispickeLj — GKves sparks with steel ; co- 
lour silvery-white, sometimes yellow ; contains iron. 

Sulphuret qfarseniCf redfgary and orpiment. — Both melt before 
the blow-pipe : realgar, red ; orpiment, yellow. 

^n<imon^.— Native ; colour tin-white ; yields to the knife ; 
melts easily ; crystals, octahedrons. 

Sulphuret of antimotiy. — Oystals finely needle-shaped; fH- 
able ; easily fused ; soils the fingers. 

ManganesCy (grey oxide.) — Either foliated or compact ; co- 
lour sted-grey ; brittie ; hard ; infusible before the blow-pipe. 

Black oxide^ (wad,)'^Raxe. 

Carbonate qfinangttnese,--~Ro8e''Ted in colour ; heavy. 
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CHAPTER XIV. 



FOSSILS. 



^^ James White is come to ask if you have any 
work for him," said Arthur to Mr. C, as he 
came in to breakfast. ^^ He has brought some 
curiosities from Lewes, where he has been dig- 
ging chalk ; and Helen is talking with him con- 
cerning the places where he found them. Here 
she comes." 

" Now, Helen," said Mr. C, " what has James 
discovered?" 

" Oh ! a very pretty little urchin,* as we call 
those that we find on the sea-shore ; but it is not 
the same kind. He has been to his father at 
Brighton also, and procured a few things there. 
He says that you can tell us all about them, for 
he has often had some discourse with you about 

* Plate 4, figure 1. 
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these old-world curiosities; though he always 
forgets the learned names. But he has given 
me Jlles^ chalk-bottles, and a pencil ; and this 
hollow flint, filled with chalcedony and quartz 
crystals, is beautiful : I knew that immediately." 

" You will recompense the labourer for his 
civility, my dear," said Helen's mother. 

^^She has tried to make him accept a small 
gift," said Frank; " but he will not take it : he 
says they are very common fossils, and he likes 
to please such a kind- speaking young lady." 

"James is a clever, observing man," said Mr. 
C. : " he has brought me several curious fossils 
that he collected during his labours in the chalk- 
pits. I ^ill take care to employ James ; and he 
knows that he is welcome in the kitchen." 

" Pray tell me," said Arthur, " what is meant 
by old-world curiosities." 

Mineralized remains of animals and vegetables 
are found in almost every part of the globe, dif- 
fering very generally from those now existing, 
particularly zoophytes and shells." 

" Are shells easy to be met with in a fossil 
state ?" 

" In some counties of England," replied Mr. 
C, " not a pit can be opened, nor a well dug, 
without affording an abundance; and what is yet 
more remarkable, each formation, such as chalk, 
green sand, lias, oolite, has its fossils, in many 
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instances, peculiar to itself, and differing from 
those of other formations. The coal measures, 
(you can understand that phrase now,) scarcely 
present a single shell, but abound in yegetable 
remains, such as ferns, reeds, and other pro- 
ductions unknown to the present world, imbed- 
ded in sand-stones and shale. Chalk and other 
strata afford echinitea or urchins, corals, encru 
nltes or fossil-bones of an unknown lily-shaped 
animal, shells both fossil and recent, that is, at 
present existing. The blue clay contains the 
remains of large animals, as the crocodile. The 
plastic clay near London affords numerous fossil 
shells. Woolwich sand and clay-beds are noted. 
Oyster-shells are found near the surface of the 
ground at Bromley ; near which place, at Sund- 
ridge Park, there is a vast deposite of shells. 
The mountain lime-stone of the hills north of 
the Trent, sometimes called the Penine Chain, 
is almost composed of the fossil encrinites : it is 
from that formation we obtain the encrinal 
marble. — (Plate I. fig. 4.) 

^' Here is the chain,'' said Frank, bringing a 
map. " Cross Fell, Ingleborough, Pendle Hill, 
and the High Peak, are all in it." 

^^ The name Penine Mountains is as old as 
the time of the Romans. We are told by the 
authors of 'Outlines of the Geology of England 
and Wales j' that it was probably derived from 

H 5 
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the old British word pen, (head, or summit ;) 
but is changed for the term fell, and peak: both 
Saxon words, meaning the same as pen,'*' 

^^ I like to hear old words and ancient names," 
said Arthur, writing down the terms. 

" There is one more observation I would 
make/' continued Mr. C, " before we begin to 
take a slight view of the few fossils in our pos- 
session. These fossil remains are nearly the 
same in all countries.* If a collection is ob- 
tained from the chalk of Flamborough Head or 
Dover Cliffs, or even from Paris or from Poland, 
eight or nine species out of ten will be the same. 
If a collection be obtained from mountain lime- 
alone, these will have scarcely any instance of 
agreement with those in chalk species ; but they 
will be encrinites, corals, and shells peculiar to 
the lime-stone. 

" How very extraordinary ! And no one can 
tell how they came there ?" 

^^ Many are the theories, my dear child; and 
hereafter you may make yourself familiar with 
them. Come now and learn to recognize the 
objects themselves. 

" The word fossil,'' continued Mr. C, as he 
uncovered a table with various species, "now 
generally denotes those minerals dug out of the 

• Geology of England and Wales. 
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earth, which have taken their form firom the re- 
mains of animals or vegetables. They are also 
called organic remains^ and petrifactions. 

** Fossils are divided into vegetable ai|d ani- 
mal remains. This specimen on coal-shale is an 
example of a mineralized vegetable. (Plate I. 
fig. 1.) About four hundred species have been 
found. A recent discovery of some specimens 
of the ancient Jlora in the coimty of Durham 
will please you. 

^^ In the Derwent mines, many fathoms below 
the surface, and in a bed of sand-stone, some fine 
specimens of lycapoditMn iq>pearance, have been 
found : others ifexeJUioes or ferns. One of the 
latter stands erect in a space cleared out to reach 
the lead-ore, its roots firmly bedded in shale : the 
height is about five feet." 

" It was growing once,^' exclaimed Arthur; 
^^ and who was alive then to see it ?" 

^^ He only knows," replied Mr. C, "to whom 
the past, the present, and the future are alike 
unfolded. It may have been there before the 
deluge. 

" The most remarkable encrinite is found in 
Germany, in Saxony, Westphalia, and particu- 
larly in Brunswick ; but there so plentifully, that 
the stone of which it forms so large a part, is 
used for building. It is called the encrinus or 
8tone4Uy of Germany. I have not a specimen : 
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we must therefore have recourse to a very jex« 
cellent work, ^ ParkinsorC 8 Organic Remains^' 
where we shall find a plate." — (See the Frontis- 
piece.) 

" What a curious flower ! Is it not a lily 
turned to stone ?" 

^' It has been thought a petrifaction of that 
flower, but is now ascertained to be of animal 
origin. The stem is the jointed back-bone : the 
flower, part or the whole of the body. Those 
joints are all moveable." 

" Where can we see the real object ?" 

'^ There is a fine specimen in the British 
Museum, among the fossils. My finend, Mr. 
K. has a small one." 

" And we overlooked it !" 

^^ Do not lament, but make yourselves fami- 
liar with the forms you see. You will find how 
wonders multiply around you. 

" These bodies differ from the encrinltes, in 
the joints being pentangular, (Frontispiece, 
fig. 2 ;) and thence are named pentacrinitesy or 
columnar star-atones. The single joints, or 
vertebrae, are each marked like a star, with five 
rays." 

" The cap encrinlte of Derbyshire is the spe- 
cies that we see so much in the encrinal marble, 
(Plate I. fig. 4.) Single joints of this are called 
fairy stones and Cuthherfs beads. You have 
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some, Helen. (Plate I. fig. 2 and 3.) When 
joined together, they have been called entrochtB, 
when separate, trochitcB — wheeUstones by the 
Germans, and tears of the giants. These smaller 
bodies are common in many parts of the world, 
and their various names show how much they 
have attracted the notice of the country people^ 
The limestone near Bristol is noted for the re- 
mains of the crinoidcCf or lily-shaped animals. 
The species called Bridreus^ from its numerous 
arms, is found there." 

^^ Did not James bring a fossil from the green 
sand?" 

^^ Yes, and he called it a tulip. I think it is 
like those you took from the pit, the first time 

we walked up L hill. We should know 

their value now.'' (Plate II. fig. 1.) 

" Compare them, they are alike. There is 
another species, (Plate I. fig. 5,) like an in- 
verted cone. These fossils were long considered 
as fruits, and obtained the name o{ Jys^ cucum- 
bers, nutmegs, &c. The tulip is common in the 
green sand of the Isle of Wight, and of this 
district. These fossils were formerly called at- 
cyonia, but are now distinguished by the name 
of siphonia. They are animals, having the body 
supported by a stem, which proceeds from a kind 
of root. The original substance was spongy, 
pierced by tubes: it is difficult to distinguish be- 
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tween these and fossil sponge, sometimes. Tbe 
alcyonium is found recent on the Kentish coast.*^ 

" Are there fossil sponges too ?" 

*' A very large number are found in that state. 
Many are found in the cavities of flint, the pores 
filled with chalcedony. Many flinty nodules 
have been formed over the remains of alcyonia, 
or sponge. The pebbles found in gravel-pits 
have not been worn down to the singular forms 
they often assume, but owe them to some animal 
remains. This species of sponge, (spongia ra- 
mosa,) branched sponge, is common, (Plate II. 
fig. 2:) it occurs abundantly in the upper chalk, 
in cylindrical fragments, and in loose, hoUow 
flints. My specimen is a fine one, detached with 
difficulty from the surrounding chalk, . where 
traces of sponge may be frequently seen, marked 
by numerous perforations. It is also found in 
little round masses in flint, the pores filled with 
siliceous earth or chalcedony. If these chalcedonic 
sponges are placed in water, or in diluted muri- 
atic acid, the parts are often beautifully produced.^ 

** I shall look about among gravel pebbles for 
some,'* said Frank. 

^^ We come next to a family that will greatly 
interest you,^^ said Mr. C: ^4t is almost charac- 
teristic of the chalk; there are above one hundred 
i^cies. It is the echinite or echinus family, 
known by the name of urchin, both in a recent 



and fo8«il state* Some of tbe recent echinites 
are of a very large gize. Some are circular an4 
flattened, studded over with tubercles, having 
an opening above and below, or at the summit 
and the base. These are called diadems and 
turbans. You have one, Helen, from the chalk 
marie at Lewes. (Plate IV. fig. 1.) When the 
base is an acute oval, with the apertures at oppo- 
site ends, they are called helmet urchins: one 
side of the upper surface has a ridge. A very 
common kind in chalk, is heart-shaped, and fur- 
rowed or sulcated on the upper surface, the 
smaller end truncated, having an aperture; and 
another, near the larger end of the base. These 
are snake's heart urchins. (Plate III. fig. 
1, 2.) The conuli^ or cap urchins j have a small 
aperture in the centre of the base, and one in 
the margin: these are found in chalk. That 
is an acute variety, from the flinty chalk in 
Kent. (Plate IV. fig. 2 and 3.) Helmets 
occur only in flinty chalk: they are common in 
the Kentish chalk-pits. * Heart and cap urchins 
are not found lower than the green sand. The 
spatangus has recently been observed below the 
green sand. The turban, called cid&ris papiU 
lata, is not peculiar to chalk, I believe: you 
had a beautiful specimen, Helen, from Mr. K."" 

" But what are these fossils that James called 
filesr 
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" They are spines of a species of cidaris, de- 
licately muricated: there is one on the table, 
and another imbedded in chalk. The other be- 
longs to the species called claviger^ club-bearing 
urchin: they are called chalh-bottles by the la- 
bourers. They were long supposed to be fossil 
olives. (Plate III. fig. 3, 4.) There are also 
quoit, boat, buckler or shield urchins, which you 
may meet with in your search; they are, at 
least, to be seen at the Museum. Some are only 
casts in flint, the outer shell having disappeared, 
the interior is filled with flint: the common cap- 
stone echinus^ is usually in this state. Shells, 
you have learned, are calcareous earth, which 
you also know becomes crystalline; the spar of 
these echinites is of a very peculiar nature — 
opaque and cream colour."" 

^^ That was just the kind of spar that the 
screw-stones were formed of, that I saw at 
K Hall," said Helen, " and so is this "hel- 
met that James gave me: the outer shell is break- 
ing away, the inside is soft chalk.*" 

^^ Petrifactions are always of the substance 
in which they are imbedded. I shall refer you 
to the Museum for corals and madrepores^ which 
are curious. You will also find a collection of 
fossil bones,^' 

Frank, who had lefl the room a few minutes, 
now returned with a piece of stone. Arthur re- 
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proved him for interrupting Mr. C, and Helen 
asked him, laughing, why he went for a piece of 
hearthstone, 

'^ Because/' said Frank, ^^ here is something 
like a cast in flint upon it, and I thought this 
wds a proper time. I found it.'* 

^^ It is a piece of iron pyntes," said Mr. C, 
^' attached to some Jire^tone* This limestone 
escaped my memory when I was showing you 
the calcareous minerals, yet you ought to know 
it, for the stone is in constant demand for clean- 
ing stone slabs and steps at the doors.* It 
comes from Godstone in Surrey, and is preferred 
for lining the insides of chimneys, immediately 
round the stoves. It is often impure, being 
mixed with iron pyrites and masses of flmt; but 
the best is somewhat granular, soft, rubs off with 
a touch of the finger: it consists of lime, sand, 
grains of dark green chlorite or talc, and shining 
particles of mica. I have heard it called malm 
rockJ^ 

'^ I do really ask your excuse, Frank,^' said 
Arthur, " for your idea of flint casts on stone 
has procured us the account of ^ hearth-stone.' 
We hear so much of it in the streets of London 
and the vicinity." 

^' Let us turn our attention to the shells of a 

* Sowerby*! Mineralogy. 
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former world," said Mr. C, ^^ and with these 
our lessons will conclude. These remains are 
chiefly of the univalve division, and are more 
complex in their structure than recent shells of 
a similar class. The interior is. divided into 
many septa or chambers, like the nautilus at 
present found, and are furnished with a siphun- 
culus, or tube.*" 

" We shall find our little knowledge of shells 
useful now," said Helen; ^' but these flat cor9»u 
ammonis shells, as I have heard them called, 
seem to be metal; they look like pyrites, and 
they give fire with steel." 

^^ Ammonites, or serpent stones, are flat or dis^ 
coid, spiral shells, resembling a serpent coiled up, 
but without a head: they are known only in a fossil 
state, and the interior of the shell is usually all 
that remains, which is commonly a mould in 
iron pyrites. The species are numerous, of va- 
rious sizes, some are three feet in diameter. 
Here is a group of small ammonites from the 
Bkckdown quarries in Devonshire, which are 
remarkable for beautiAil fossils: that large one 
is fr6m the lower chalk. (Plate II. fig. 3.) 
You have a belemnlte, Arthur. It is a brown, 
spathose, radiated stone, generally conical, but 
sometimes fusiform: the larger end contains a 
small calcareous body, called a nticleusj which 
has been a shell: it is wanting in your specimen. 
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and is not so common as the brown, sparry part. 
The chalk diggers call these belemnites pencils. 
(Plate II. fig. 4.) The hamltes is a hooked 
shell; that specimen is firom the green sand at 
Blackdown; they occur also in the chalk.^ (Platc 
IV. fig. 4.) 

^^ Is this round fossil a shell? it does not look 
like one." 

^^ That is the singular fossil shell, ntimmulitei 
so called from its resemblance to a piece of 
money, {nttmmtis.) It is divided into numerous 
septa; the spire is internal, (Plate IV. fig. 5;) 
they are found in many European countries, and 
in Egypt."" 

" Are any to be met with in England.?*" 

^^Yes, in London clay; probably in green 
sand, and that of Bagshot Heath; a similar yel- 
low sand occurs on Hampstead Heath; they are 
possibly to be found there. Dr. Clark found 
them near the great pyramid at Djiza, imbedded 
in limestone. They were known there in the 
time of Strabo, who conceived that they were 
petrified lentils, such as the workmen, employed 
in the pyramids, had used for food. Some are 
very large: they ^wHl split asunder easily. You 
would be pleased to find some, Frank: take 
one, and hand a specimen to Arthur and Helen. 
Scaphite, (Plate II. fig. 5,) is a spiral shell: 
the last turn is lengthened, and then suddenly 
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curved in, or contracted. This is from the Sus- 
sex chalk. The turrilite is a rare shell of the 
green sand and chalk. (Plate IV. fig. 6.) The 
gryphite, from the lias and oolite, is probably 
not known to you, though there is a recent bi- 
valve of that name. This species is common 
among fossil shells. (Plate IV. fig. 70 ^^ 
somewhat resembles a boat, with a large incurved 
beak; the upper valve is flat ; it occurs in chalk 
also. You have a fossil oyster, Arthur. The 
terrebrdtula is very common, (Plate II. fig. 6;) 
the larger valve is perforated, having the beak 
rising over that of the upper valve. Fossil bi- 
valves are seldon found in pairs, unless united in 
a stony mass. The simple . univalve shells are 
very numerous. Here is a volvariaj (Plate 
IV. fig. 8,) from London clay, and a melania 
marginatum (Plate II. fig. 70 fr^ii^ Grignon, 
near Paris. You must recollect the oft-repeated 
notice, ^fossile de Grignon^ in Lamarck'^s Con- 
chology. Take one of those shells, voluta spi- 
nosa, from the same place. There is one more 
bivalve which we must not forget to notice, 
which is common in all blue marie, and occurs 
in chalk. It has deep, oblique frurrows, and the 
margin is waved. It is inaceramtis sulcatus, 
(Plate II. fig. 8.) The Dudley fossil, or tru 
lobitej is very curious. By some, it has been 
considered an insect, others supposed it a bi- 



AN INVITATION. 165 

valve shell. The name triloUte is derived from 
the three longitudinal ridges upon the upper 
surface. Some specimens are almost globular, 
and seem to indicate that the animal had the 
power of coiling itself up, like the oniscus or 
millepes. It is found in the limestone near 
Dudley in Staffordshire. (Plate IV. fig. 9.) 

"I believe I have concluded, my dear children; 
but I hope that we shall often renew our con- 
versations on this subject, both at this house and 
at your mother's abode. I will not put away 
these specimens, you will probably wish to look 
them over with the list in your hand." 

" I hardly hoped for another list," said Ar- 
thur : " it will be very useful.'" 

" You may find farther use for it,^ said Mr. 

C. : '* we are invited to K Hall for a few 

days, and the three young folks are especially 
named.^ 

"Shall we go.?" 

" To-morrow.*" 

" Then we shall see a stone lily even before 
we go to the Museum, and Mr. K. will show us 
his fossils. How much better we shall under- 
stand, after this delightful long lesson. Mamma 
too will see the minerals.^ 

Mr. "C. shook hands with his pupils, as they 
thanked him for his kindness, with all the grati- 
tude of affectionate hearts, and withdrew t6 his 
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usual occupations. Arthur soon followed him 
to the fields. Helen and Frank accompanied 
Mrs. C. and their mother in their walk, and per- 
suaded them to visit the old tomb in the church; 
when Frank discovered, greatly to his satisfac- 
tion, that it was constructed of Petworth marble. 



LIST OF FOSSILS, AND REFERENCES TO 

THE PLATES. 

Fossil v^;etable, on coal shale . 
Cuthbert*s beads and screw-stones 
Encrinal marble, composed of columns and single 

joints of the common entrochite, in momi- 

tain limestone .... 
Encrinus, or stone lily of Germany (Frontispiece J 
Pentacrinus, or colmnnar star stone (FrontUpieceJ 
An Alcyonimn, in the figure of an inverted cone 
Fossil sponge, from the chalk .... 
Tulip alcyonium, from the green sand . 
Echino-cid&ris, turban urchin from the chalk 
Echino-pileum, {conulus subrotundus) cap urchin 
An acute variety of the cap urchin, from the 

Kentish chalk IV. 3 

Echinochorjrs scutata, helmet urchin ; common in 

flinty chalk ; found only in a fbssil state . III. 1 
Echino spatagus, (spatangus cor-an^ifttfrn,) 

snake's heart ; very common in chalk ; it is 

found both recent and fossil . . . IIL 2 
Fossil spine, belonging to a species of cidaris, 

frQm the upper or flinty chalk . . • III. 3 
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A clavated spine, iJbssU oHve,) from the flinty 

chalk ..... 

An ammonite, (or comu ammonii,) from the lower 

chalk .... 

A belemnite, from the chalk at Brighton 
A chambered miiyalve shell, fomid only in a 

fossil state; very frequent in chalk marie at 

Folkstone, and occurring in the green sand. 

The species of this singular, hook-formed 

shell, hamltes, are numerous . . . IV. 
A nummulite : this singular shell is found in 

London clay .... 

Scaphites co8tatus,arare species from Sussex chalk 
A turrilite, from the green sand, (rare) . 
A gryphite, from the blue lias, Portland 
Inoceramus sulcatus, found only fossil, in blue 

marle and chalk 

A species of the very common fossil shell, terrC' 

brdtula ..... 
Melania marginata, a fossil shell from Ghrignon, 

France : found also in England, in London 

clay, &C. .... 
A Volvaria, from London clay . . f 

The Dudley fossil, or trilobite 

Fossil teeth were in common use as ornaments a century since. 
Several strings of them have been discovered in Wiltshire, sup- 
posed to have belonged to the ancient Britons. Fossil teeth 
occur in the vieinity of Bath.* 

• Geology of England and Wales. 
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